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fjA A*j (jl t_ul u^J i "^*Ji" Ajauu i-*J aAAala *_ui^a« uU£I) ^Jajj 

ui^U, J-v ■« j t Aj]Aa» AJLuia Igji Vi t (j/itjll ^i A uaaUj uLoIula]! 

jjSj CLu^i ‘AjjjaII AxUIj AjA^LaII Ujlt a'i'^a ^2 A^liuj t AjaJj 

"-Jj^l" jjj^aaj (jjAll -Aj*a jli AilSjJI jL^ji (jii "pLiSadl' j "plxl\" 
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aAjjl ^aJI JjU*.n <ji tiLiVj .Ajjaalij AiaA^UIl ^ifr ^ulili ‘Lxluu i "n A vj i 
a jC-A Jlaj . f-\yjt ASk ,^ic- i_flij2aVi A jA.a.i AjAa tjUSli Iaa ^ (_ii j^ii 

jja j Jj t Ajiuilillj AjC'LilakVij Aj91Sj3Ij Aj^ixii LjVla-^i ^ (jjlalxU 

^JIaII > jC- AjcIj AjJj j ( aUaiI .-> jQ t A2 jlaJii j£ili i—ila^ai 

. Aj 
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' -ti l j 3 ± y> ' Irving Velody "^^La jf 

■ ^ _ 1 j■ -i’i ■■" ' $<_IajjVL _>*-Al J sAlisI J . l—lLSJ ' lik iJLujSj 

"jjj _i JjLL_JJj" La£ . ^j-a -bJ )aj 4jix jlSflVI o^A 4..t-?l~:,al 


Jc. - aioa] ._uUj <-ij j«-JI fc-dl <> 'Richard K. Brown 

, l‘«*.l J C ai n ^ ojliic-Li jliillj 4j3] <a._£l Le£ .o j±& (Ijlj lgJaiJ j 4— uSj — jjidl 

•John Erickson oj* ^'j W^j L5-V 1 '-^J 


d]| JjJ - ■ -$ ^ 1 ^ . “ I J V- I L •' ^pll £tAlial! Ja.1 ajLuC-lj i . iV'i^l l I j* i-b 

(_j! 1L1I JS1 (jblaVlj ‘fW^Aa J> ^Loia-VI fJt 3 AjalZiJl 

illia ^l^LajJ ^3 ^Xaj gja-w ^3j .^UjjLaj ^iliil*l) IjSjLi <jjill 

(jV'j Jan Campbell "J— <jl — V J4 o^9 ^ 

"j 3 ^U CjI jjx u-"j Michael Green "jij*- J4> u "j Ann Gray 
David "j£j 4 Asab" j Jorge Larrain "JjjV ^jjWj Stuart Hanson 
4 jl jjc. .^^ialA-aj ^ac-J ^Jc- Frank Webster "J^j Parker 

- I ^ ■*. "i^ j; 4jlxI^ djiic-l a_)Jju»all AAa Aa. » - ‘ .i . c el_^a.J <_y3 

u -j j> "'l l A _JJA r-l ^—1c- 0 _>*Aa jljl <1 jl£ Uu> ‘X . • X ^ 

JajJI J La Jljj Vjia ‘Jla. 4ji ^Jc-J <J&- <_DUailj 

(jjJjl_>J Ajt/iLa. fJ 4^ jl 4-*-*lak ^ 4 .jAaliVI c^Lajll <_>*> 

■ '■ jllall ^ oU-ill (J_ai= Vi <a l jl»illj ^ JjAa gj]j :Luia. 
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e.1 xla.1 diaj c-1 clLI ^LmASjuI i—itjSil Ija Ja. Vi“i>>nj 

£_ijLmi__xJI i | j£jl_ui (JS ■* tl ' j».}ajl j . AjaLJI jJaLlLI /jx J-3C- 

*■".' V j ^j3ij _a ^jlc- I jla n jJ dm. (^jII Ailda^aJl Aji-kill 

Georgina Lloyd "a_jj] Ilia. jjW #t^vo^aaJI 4^.j ^Jn. j£jlj 

v_aj' ■■fyl fjc. ^yiiSJI ^jHaic. Ss2 Ajtxlaj “bjjaJI ^xui3 (j a 

0 

_Ic. ^11_a l g ijlal ^1-iaJ_uiL ^_i <"laam lx£ tAjjjaJI t-ljxj^S'j ^^aLlII 

ojjjS-} Si U^Liaj (jl£ LaS 1 - iIjSJ lift l _^2 Igj ■ ZeUui ( _ s j]I AjxlxJI 4_mijLaa]! 

Steve Busby —Jj <—aju—Mi" j^Lj^lj Ann Barnard "j jbjb <jt" 

. IaAJjIjaj La^Jjjjjuloj La^jaSj ^ ~i Ml j»jSil Ajli ^ 
jj iJ tjf- (jljjdjuj^l sj^jLfl ^lAaiuib ebjLlI ,1;»« ^xjui liiijS 

^j—2 —Jj lT. laxi a LoS tjjxxlaJI (J - >->«" ^3 aJjl jil ^JlxJI (JSmx 

j j’t j" jb (."laxmi IxS . (jjixlaJt (J.nsll 4jl.ll ^ lgj^lc-1 Aalub 

j»!-laj —mb "(jjjj —j MIT j (jjja n i-lujji i jjljS jjjIa ■■■ 

LI—iiHj Bee Chalkley ^ ^ ^ • o= j^iit c i LmujIc 

^> 14 •> i aji jSjxj i<_£ jjjljb (Jlixll jjjall jjuail 

.4—ijLia 4 jajjI£ 1 4£.lxa, i."um<ajl (jl (_yLa ^jjxa />x (jlS -Bj 

” jllja ^ fi iMi'j Sara Bragg jj * jbb 1 t> yJ} 

(^1—r»."j Michael Green "buj—=>• J—Lb" j Steve Fuller 
j—j'—Tom Shakespeare "Jackie Hodgson 
I— ajl " j£— il 1—oS .^alLx»j j ^tajMixJ! jil Charlie Turner 
all—Sol Polity "jjIJjj" _>bj Jj jx Emma Longstaff 

- ^ J xa. a jJa. 
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L 5 _}jy i Jj_L Ljubica Erickson "uj^yj) l&ujT ^ 

6— Li JS J o- pfcjJI J&) gj -v,^ Jc ^Uj 

hsj^!) ij* tjSJiiu ^jpi i^kij .(<^uai ^ 

L ”’ ”^ >J BA - A cs —** Sara Bragg ”^l jj SjL,” ^Jl 

•tP*- 9 WJ 
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t^-alx-all ^ '-"t- Aaj^L aj ^IxJI (_j_ja. i— iLiSJI 1-1A yJ^yn JJ-1J 

A _^.tlall Aj)\ j _oil i o w. < s~'. :j <*US^ Ailiiall _jUal ^^3 A aj 'iV'i Aj4j£j 


tliLjuuij-all (Jilj ^$Ja jl£ jA frl^ui tjjxll jJL, ^fSiaio ^LsjV L>“^ 

p j—iaJI t_J_ jSj - 0 Jjl_J i Jijt _*a]I iilli aJjaI jAj .l^-a.jLi. jl AjaIxII 

(J 1 'A. 1 1 ■" il < 1 jj j «. U1 1 jc AjC.Laia.VI ^»jl*JI ujVLLoj AjuLaII A-LuaJaII 

\ *. »' i o3a AjuiIjj J! i_jL&JI <— } .3 -AjiiLsIj ^aIxJI 

1»\ l J ... ■,. j 1 J»ll ljjjj*j AjSJ^J t ^lIxJI AjALa ^3 ^jic. IjjJC-IjlOa] 

t_jjiwil jc. AaIjC. 3 jiaj (jJI «—dSJj£ . j*a»L*a]I L *» .AJaA ^ AilLdl 

. 1 ■»«'■>' Ai^lxJI j iAjaLJI . * J » ^'1 fr Lij AjSj£j t AjaLlII A3 _>*-a]I ^Lul 


Science and Technology "L_ia._ > lji£jll j ^—Ul clLJjS «^j jjj Ail 

ajaIxJI a 3 _^ua 1 I jA (JS tic .yiiA U^V, lAjliiclj Studies, STS 

0 

liiljj jjj^aUI j .oAuaa .Vu 1 £ ic. AaLuaII Lia. ji ji&i ll Cjlajloj 

1 S < J tiil_ lj J _ JC. j JuajIjaII j Ant ill (JaLoaII jA £ jaj ^1 A3 jxaII jl 

#lij . La£jI£aj La^jlli jAj t _ ff lc. jLiioju-o j jlll'uiA i Lg-ic. AaLuaII CjLuSill 

% 

1 J tL_$jlc. _£xj V j tt- t t ViST ) V AjaUI A3jxaII jli tAj^jll &3A 

* 

^ _ 3 jjAiaJ*jA ‘ ' '■e '» (Jclaillj jjmVij aII j c-IaUI (JIaC-I J^la. jA \uol 

A—j£_^l £—* jl*44 Ajjj (^3 tlAA j^Jc-j -AjIja jA JaJaJ La tilb 
j ) L.V' 1 _3 (La jl^A ^ 33jJ AjaLJI A3^)*a]I jlj t-lut j jA j JIa o3jLuJI 
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jiii j .jp Lai I > jl IgiLlTAiV (jjjjfcyoll AljiVI ^wa*j 

Jl j ~-V I jXt'i Ajc. Luatl A L.* il V) La>jlj'i^"ill j ^J*JI LaS lift 

^ (jjSjLipll AjC. LaJSkVI Jl j»V I (jp£*J Lp£ tl pg -^LuL 4 Lj-. pH AjC.I<a *i>V I 

oj__J a ill-.l l a _1LJI _j _jtLuj^. k-jLSII Iaa . 1 pg -> Lijl 

.LskjJjj£j]l j ^1*11 i—ulLuVI 

-H I CjLuil^p " <_S3 j-a ' pjLj JjLuipII (jp AAC i*H ~lg 3 ( JLi. AjI 

LijL i jJiliuLall (jp I jJjS j)i (_5-^ j^JjVI AjaSill J ’ipTi STS Lf^-^l j)^ 'l l J 

LijjSjLij V t -^.ilr- l (j£j jj ;jj tSAjArJI i.')Lia>jJjj'i^llj AjpLlII Ai^>*-pJI 

0 | 

A_Sjxpll ^•Lj'y LeAS jj-u lArLkP 11->\ >Vi a jLuC.L ^lxll ^Jl ^gJ .^1 __)!! 

A_jjLxp Ajj__u j (JjJaj J^Li. (j - J ^lxJL Aiiixjipll (_y Urk.l l j 

i _ 5 Jc Igjyiuil J^ill aAjslx1\ aLuC.1 ;_£Ap (^i frL a lxll jJixp jfiiu Vj 
'VI Jb_S3 oAA—jkj l^jl (jjA S'mj j iAjC.Luri.VI Jl ja-VI jl Jplytll 

l aftAj La I JJjS iillil . ?p}\ Jjyajll j CjLrk^1 j'‘m1Ij jlypll l Aopixll 

cA__oaL(J 1 t" A mmjpll jUal JrJj (jjLalxil (_$a1 i W t Ark ^Jl plxll (j_jj£p ( agJ 
• STS ” Lrk j jklxll kliLuil jA ” oAjLuI I £ p.vij ^^jll diLkjjLall jjc- 


A iil£ A_)LaJ Lrkjl_y£j]l j -l» 11 ^cLarrkVI a.Lull ^3 I uLitj V • LuL 

(jl) LjAjL A3 Jj . LauaJa-o ^^3 A ■ -»! A. II aT'K-I ^]*J| j_yjl t _ 11 mil j AjSjSJI (jC. 
-1»H (jl (AjcLlk^all Ajj_y«JI »*~il» '‘"'y pH ^3 A^Ull o^jhlll JjSj Aj.Xe. 0jLu 
(j_4 ojjC. (j-a JpSIJ J Jk-aal g^Lii J*J ‘A3 _ i )*-a 1I ijl_jll tj* 

jj_o aAjAC A^LaL I m! » ^ fJjjj j . ^JLxil ^ S~1 ^1 A3ALJI JjLu_j1I 

L—laC-ljj l -II »H ^3 JSLoLail V-S. A'a.^i ij i all AsrSA aJj*jj AjLuoj II 
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s-i—& ^ ■0~ T J . 1 a] (_Jo«a3l Jj&AjOol L*_lL-£3J t A 1...1 <.,.' 1 i." i t ^ 1 j \ > '*yI j i j»".l 

4_jj1j A—3 JX-4J iAj ]—^3 (jjlla. 0 jjj (ji jjU <J*JI (jc. jyuA II 
a _>—iaJlj p— —1*JI j£ SAjLoII o_)iii!! oift jjj — ■ >»' j ( j >«al m ailljAj . A A . .. l^j 
a jjjS dlljjiis ^gic. Aoaxj (Ajajoll AjLaJIS AjoIxJI Aijjtoll (_£ jj ^jlt <Lli*]| 

.A- iU- i oI l (jjjUiaJI l^ (JoaJi V j il^J_j 3 k 


i!a3_j 1I ^gis .AjIaJI jo l$J j v i. '•n.j jAo A*j| A i-i'a'i liiljA jl j '(~. 
j—^1 tA y \ >jV I Ajlc- ^gi i^Jxil ^g"iig ^ jjj Aol*JI oj^ah Aa 3 Jeo jill 

A ln . ti —iVl (_i—A sa La IjiSj .AjjLiii jj^jL* 11 (j-a-a l.lll jio IaAC illljA 


(JlUui jgJc- tilij jo jSijj lAolxll jo A_a jlaoll jo c.^gJoj S^oLloJI A_iol*_ll 

4 j_jpoj]| *• I .. 'U i. i ^Ij tAjjc^iU ^gjl j_jil (_JjA*jJI ^gi ^kil jjJ 4 Jliall 

Js^J ^J-iC-VI ji>l=>-a (jo jjJaall Jj^iill ji io jjLla A_ijj3 ». AjsJLI 

.* 

A. o.lUl f kll £ 3Laj JjISS La 1 (*1131j .AjLrLoil Ajrs. t^ill ji-l A A\ jja 

. - Alii A ojj i illl A lu.ijll Laib _jA ^klxJI jL] A l‘il oil j A .>< J l o j£&SL) A p i » 11 

jl j—11 1 } ' i ->1 JSjij (AaoIoJI Aijxoll £pj=> j J_j3b (_$"l jll ^gi <_sJ~JI lift j 
Jjo jl ur. I A.1I -l*-ll jjC. jo Ajl olc-l jo £o 1 1 jcn. Ihlj J» I I jl_uC.lj Jj' V'pl l 

. ^kll Ajjlxo" J jVl eAA 


( • » 1» I I (jl ^gll (* ol-s oil j_gi |oixll _)jlaiA jc. AjojjuJI A^LaVI aillj JA»AJ 

* 

^g_3 hj 4 * P> it-Ajl^kJI sAAxao AjC.Lai^.1 o^j&Ua jk Jj lA^.lj I * ■ ■* (_^ajl 

>. j )l 1^11 I j__A jl_2 AjIaj A Inaj cdlj Ai.lj j jK ■*! j AB^ijo j^Lal 

Li^ ji jVn'II j ^ixjl 4,"ll i ill i_jjS jo ajJC- a^JjS <_u£ t" '1 s> j' jc- a «V*iA ' 

I—Ja._al^iSSlI J f -> lx 11 Ol__uiljA A jfi LaSj 4>A11 a£ ^11 jlS jli .STS 
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1 1 -vl-Lij ^ic- ( jjjSlaM ^AjI llc-LuaJ 4 -iaLiII 43j*-aII e.lu (j^J STS 

r 1 '" 4 jIa ^ jA t Ujka4a>A j nJSS ^klt ^jU (J SakuUa ii v_jIjS1I IaA jjji 

f. l'nl 4 «*-l ■''i-vV I AjLaxII V J .Aik ajjjalj ^o 1%al l i_jLuj 
< , * 

(JlsAAL—SU jjlj UaJjia IjlAik kjgiA j jSU 1$ kl j llA=J j IkiLJ Luj^J fkll 

jL—fLa i a^kAl \ l « Vk' Ax jh'a AjLila ^ 

. iill.AJ (jAajtiill ^jic- j a jLuoil 

J j—^aJI CjI aJiia I a£j i Ljjkokji ^ 4 ja1xJI AA^^xaIIj jxlaJI (Jxku 

j ; ‘3 i ^^.Ij jl La ASJ LiiS I ^ k ^ * ■ ■’*' t ll ilk 4 ul^I I 

■j j U i <i] !j I * ^ -v J .4_iaJ jli IAajaIsLa (ji Ig^-aAjj pistil (jA oAA*Ja Aiial 

<_£k. (j^ ^ j ‘AsLuJI j *3$^ J <Jk oaa*ja 4 ilk a 

t kalfc Ajjj ULaC. (J>k (j - jl «li*LuiaJ l$J (_ua_>*jj AjaLJIj 4ja1*JI 

e < 
- j r- 1 ’ill , ^ ai l j| 1 ‘i~'l J Aju Aj a I k JI ^>h ill Aj Ja Ik IaI jl 

jl <( Formal, ^a]I <ja Sx<ikallj i—ajpxkl) Ajauij AjaIc. cjLuuj^a 
A 11 -s. «l jl^akaLlj LajIa 'j*- ja . 4_L^jljftlll dikkaii lk 3 i U J JDk (^)A 
1 j^ jla ^ja (All a j iLk/klsj j Ijlkil (jA ^JlxJI ^jjax^oa aLu ^ja 

Lil J jAaj Vj ’(JJ *-1 ^JAlk kic. Aj3 (jjajli Ajjij ^ ^xiAlial 

Lk^a-4 ^ Ajuaa ajkoi (JJa viUj ^^3 1 

< 

3 j\ j all ^_ 5 J a ^ 1c ^\»II t5 £.Laii.'yi c.ljjll AjJ^ ai .jI aJLula Axuxj 

a j A _3 «*' ^ 'll ^gjl > ,, iIaSII life >. t . lg . j j J Ha j l5^ cS^ A -vT i-a l l 

4_jj j-v -I'l l Jjl jaII Aa.ij .lg_U) a£jUuaJI Cjla^bJI ^gij _>kjl J Aik AjIjaII 

(«j cs -0 ( T U II ^gAjuiJ LaJ >—jlkil lAA ojtHl A ^Aui La jA 
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ls— a c5j=s i-sjUUI jl 4 Formal Science 

jiS* -">J® I^A J*>?- J ' 4aa 1*JI Cjl*AuijA]lj Jal*-a]l 

4ji£ (j-SLii J J 2 ^a <j] .*lakll JlaC.1 J^U. .ja AaaIc. A3jxm 

t 

a1Lj >—« tFormal knowledge "aj.^11 j aaa^jII as^xaII" £■ jj 

4j J* 4-0 —a Jc t_Sj*Ail LuojI Jj tAjA-d^l Aaa.La 11 ^j-a kaa jjad Aaaa 

A U i i il lj yftu ijll ^IxJI AaaAI .aAjixjj . ^11 ^ 1» 1 1“ J t _ 1, . 1 

»—S—Sj jk A IfraAajUa J Jill AaaAjujVI a jj£ J Ajj£ Jl 1 jlV< t J'1-.ll l 1 y\ JJ 
^-4-o__) .13 j .^1x11 fjC. ^ - ^ .jLajj jS^jl jjj_oj *Iaa1 i_$J^ 1 -Ijl jaIIj lL)l^=Jl 
'^Jxll x 3 l ^A J JalsJ! ^j_jj-Oj_oi^aJ! c Lalxjl j»jju ‘ Laojl ^ j.)5-»I I 

t l fl . m aj a-H-llj» >^-J‘ Jj 1-lljU iilii ^JLaclj jj jajSjj iAaaLJI A3__)xa]I c-Iajj 

J —p u—A 4- «L*JI l ^ -a.l A" lj.ii j Jll l*j|j A^a.jliJI JaIaaII Jc. (jjOaitA j 

l-i —& £-*a—AJ Vj 4BJASC-J a-Uxla Aas^jUJI JaIaaII ■>ll'i ,j| U-. s i <j .cIaIxJI 

VI t Jj. \tv a (jlix) Jilll _J_JA^U A.jL-4)-i »11 ojljj ■'_}■?• *1 VJ 1 _>Ia£]I 

Popular science (<J—ill Jj—j J. nail) ^UJI In^JI ^JJI ^Iki jAj 
CP <ilj=>_a ^AAlLa Ajo- jliJI iS'jjfi a AA Jjaa tlua. .^^^alxll Jlj-vll (j^u-adj 
4-*a ai di_3jll ^—3 t^IaJI jjc. e^jLuJI ajaj]l ^C-Jj LoS 1 ^UII AuaIa 

''tj"jll fi*ll” AJi L> ^cs-^ frlia-all 

Esoteric Ao.jill ajSaIj's aj^ jloJI j aaI^IaII ^ j_JI ji Jill cjUiSjualj 

• Exoteric ’^Jjl' a^jU."j 

<jc. liljA tl^-lA JjVI oJaJI (SASJ i«.\ J^l Aaj jl Jl 4_jla£il IJA ^jutajjj 

A—jjiull J_£LJI J ^jjal 1 >iall ^-liU La£ t^-al^All j AsISaII j Jill jjj a1^L*JI 

.jSjJa JJala jUal J ( aiajl (J-J-aajl j».lVi>«iu jll 
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^uoj ^Jc J>s J (Jail £&] Ail Jj^asib jbll «• jjl 
"_Ull” ^ i- - -gal U^a l j - ^V- liili Ji£ll ujljuiuVl ji*JJ ‘AJ u_sji*a 

' '."J jj— lais j—o Ji jjtJjlil j^-» ibjl Jc- L_lbSll IjA -^jWJ 

taJj.Ua-.-J A ji£j " —uijll Jill " AkiJ La <>» b» ^>j J JJ 

•Lgic till 11 j]l jlSiVI j tlibjail AaJfbj 
^_il J ' ■., ' ■ ■ V' 4 jxjjI£VI tlib jlaill t£jl jllj uilil Jb-ail ^JSJj 

j l .*■ . |j_Sj tAjiui—iillj Aji-jjlil Aja.bJl j* Jail clsLijJ AaJOi u^C jj 

j .j-. 2 .i'< j jj _ «Vl »j& jj £JJJj .Jc.Laja.Vl AjjIi A_sa,b j-s Aajaj 

'j LsS tJail (_yCbua-VI Jiail) aJ>*-a jUJSJ t<>sjil JJj* £f U 

- j <1 1 Jj j jc. A_sE.bua.Vl CuLuiljil AiuibuVl ^^al jil J] A-olc- ajlis 

f Uil 4-ajVll jbijjVl Ajui j Jjl jil (jiaxJ uilil <s jjl <—liiSixJj 

f,\ lsl| J jjJ l aij^j jjli-a—all j—* (J 33 Jbj .Jail (_yC.Lsja.VI 

Jal*.^. ^ <Jla-a (JVa (js Jill (_yC.Lsja.Vl 

_j "i il«-.l l - U1 1 j j. (Jjaaaj (_Jj Ja.1 Aalbil A_J*11 ujjSII (Jjajj 

< 

~ \ g \\ /^qc ^Jdm Lux ^C- ^}!1 ^ ^ A ajl^lj 

i_<1 b-v jl_£ij jl u-l—Ja. t JaC. Jj ^IcVJIj Jail jJJ JjJaJI £j>J bjajl 

Jb jc aSj^j JJI *_£bal S j£a ^uj_P Popular science A^jbil ^ jl*ll 

^Ajll Jc. (Jjj jl JliJI Jill t _ il b-j . Ac. Un' ixjj b jli . Jjxall JI^miI 

^ .oJ-J LSjJ* Jl' J t> Jj^ LS^ J J^' 

j_* J U ,„ lj' AjjSj AjuLuJI 2 b... Jl JJl CsVLb <-JjSj Ls I jiSj aXa. 

(JV jl iii Vj ‘(c5 (_ 5 ' a ‘ 11 jll ^1*11 JLa^s (_yi i**!! jj 
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jyj * _j" iJlLo l _ il'^l jnuiia'l jLujiVI _jSj .£-laj]l ,ja I 

Jla.1 jiij *\AA ^jSja 04A* - —J A Brief History of Time "jUjU 

(jl£ LaS * A jr. l ~i, —.\ l i- il. .*11 AjjIIc. lx-UA jjSVI l_u£]I 4_ajla A^jI£a 

. Sj**.i jps jjjS J.1C. (g3 (_>ia jaJI j l<ali j)A J.iC jIja 

> 

jj _laxa (jA (JLlidl CjLjIjS Ulli. (■ _ n^"i c <_iU j> (ja (_uajidl (gic. 

i'iIjaI j -* t g__lc. ^ : V * 3 (AViKa j ^.aJ^aII ^^3 jj.il (JaSLla 

/► 

(j2a__*J 1 ^ j* ■■ < i ■ •■“ij k_jS1 j£JI (_yax .J jjj lIjIa j'i/ I jjj-a j jjj <Jljl jaIjLaj 

j_a t IaIxII (JaxJ ‘ * 'J~*~ 1 4 11l l j3 j* j ill AjjLxa CjIjaI ja jl ItLaLdl /jj il a 

jl liLiVj - A Afl Iji 4jt lil_£S '.lAollViA jl i^JUaII 3 ->.. >»'J JJC. AjjJ |aC.J (_}ij 

1_a 3 nil_]j t glc-j tl-la. £_iJ j ^gAlaJI (JLiJI i—iIjIjS (Ja»j>.<Vi l tl'lAx (JU>_o 

i;Jl»i AjI ^gic j .AaLJI iajlnA.ll aJjaI JjSkA o jjjjJalL) jA liA o jSj (JjLliJ 

(_g 9 ^gAkil «.Ljull i-'l&l-s.* <Uc-La~i>VI j» jlxll jl AjjAja AjLsu 1 ^_Lq (JaJlAjuaj 

(j*a jj-a_ill <__wJj j-i_II jj.ill A h-\^La (_gi IaS t4jjljj]l jAa jA^jill 

jli (I^jIa^. ^giJ t 1.1a. ja j LimiI i iil l*ij>a a jLilc-L ( aJ*JI a jjj^a (gi AjilaiJI 

A_«l*JI J£lj$Jlj jjLiaxaII jA A <ViAa Aa j hi a (JSjaj (g-alx!! JLiaJI djl_:li£ 

.aIIrj AjSj£j ^Uil AjaIaI LjIjjj jjj£j jgi liljLuj ^gjll 

A . >1 JJ. II 1* j ViA.ll I » -« ^ (1_jIjS]I I (jA £jl jll ^ jskll Lol 

(_gC.|jJ Jjs1iaa]I (gi (JjjajU jl£aVlj JAjaVI (_>£UU (i^Lj jaAJjaU 

jj_^aII jLoll IaI ' j j '« (gi e jl ~v . ‘ iA jjc- jjSij <(g£-l a"i>VI jjjSj)l 4 j9 


4^__i^x-a3l jJl—C. aL-L-j k ^ ^ja! jij ^aia*^X4 A Kt»l A*LoA j 3 vlllAJ J 


17 



4 i j'A'ill 1 j'X"'j*'l '<11 j—^3 if-j aJI lift 

4^J J Ai '' I ^ 9 4 * .*1 ~'\l I “ 1*^1 •%. ^9 _jA J I ^all AaALiLo jSfill jjl 

‘J^VI 4jl& ^a*J i-Lua. SAalsiJI jjj ujli^LiJI 1 _jx K j'J\ ^ja jiiij .AaoIxJI 

CjL__la2k^Lall (jia__xj Lja J «. ^.iL) .Aj^ajj <■ ~ 'A j^U i —s jli^ull jiiij 

f 

a jjSjijj j 4itaj]l j (3 I*JI 4i£l*JI jUij Loa 2 ' j 

^_1*JI ^ _It j_laill { j& t—iijij jl jjsj j*a i _^c-t f i 'i-^V l clldl 

l> JS J) djj V-Jj jiiijj Cj^aI^-xJI jC. ^Luajd4 •'* j' .'" ,c -1; 


- _'.^q11 aLU J4C- a£jj**l« o3aJ J t^j ’'•>■ LaA jliclj ^tl j -'■»1' 

i 

■aL-all ^9 ^Jl l.V^l.uaJ ^J-la JJ A3 jL_j S2j2c. iJLllaLaS dljLJol J3j 

^C-J_J ■ . ilVstl lia, ^jis Ijlj ,^i*JI (jJI (Ja.1 (ja i AjLllt j 

/^u (jS-<uj K J^- |>i*Jt (»$ii t.Wtn-ikl (^Xoj ttuSU 4 V-i> i- njA>ij Ajli ti _ a3j^JI 

^Jxll AiS ^3 ^Jt iiiilj (jjiaj (Jawl 1 jaj .^aia-all 

(_£Jl_ 4 ^te. (jj‘ /it /ri*i all AjC-jJaJ i_ju£tj tAj-aiaJI >• ' i t m . n ^all ^3 ^,_5 JuiUl j 
Jjt »4 c-li—jJal ^ ^4~i>4ll Jawall <_il jjc-VI dilaS Luic-j t^»ljC-VI 

A . „>1 j<L»-a jjStl Jsta. o jjJ AiLjaylj IjiA uilia jjJSjj jslxil ^^ic. 

Ajjt i >i -> tl Jjl J— <JI ^j j ,jl t ulr- J .Aa.lluJl JjIjaII ^lAkluil (j4 

4 all'll J f !*JI (jJ—J A_ OjJI a ^ a j t4_lLa*JI s JA ^ 4_a 'A'n.i/ilt Ajililll j 

A "lj4At L-U »iij AjaLo A3^L4 ^_ya /j\a\) (jl Lit jlS. Ijt 4j 

.^aajS V ^jjt Aa. jjJI «illj Aj Lul T 4 Jalijjl ■■ " . a j t AijUll 
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Chilli 

JLJ&VI ir Jp 4—*] Jaj-zY yj Jjfij 

£ j ill 1j & ±*a —ii ( >_J : j^Vl JijjS . j ijjJLi <-niil f -> j ol&j : JjSlfl 

J^>i!L_j uxlil jl t n i ill 5 j£3 (jj£3 <ji (j-a J$3 ti_ddll (j«» 

?(_jJ j-a^l jOuai Lajjc- <QfiC fjlc- Cj jki J3 


VT^ i^ilLSaJ Ludwig Wittgenstein jsjiijJ 


| . T • • V io 4<U&j4ll ^ulaiull 4 j jl jjll 4 <v7fc Jj p J 
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Jjbf! 


j4_ jj J_3 j . i_)L 


ffkll U 

j£ll 12 a j-o I JJ & It jx. AAj^sjj jJJI 4j-ixJ JajuI) 


I j . 11 La ^JjJI ^-.Li* <«^ .Aijlj .ix iJ k Iaia tilij jlxjl lj 

( tglol HA ^gi Ijxu (j _jLa*J t LaixJli 44 j^jj]I ^gi 4 oKH jj^-lixuiJ Lo 

(jjLiaJ l 4 yiK'l .j j„ 1-k ..»i C- I /'-vN^l tLolc. j t4xo]xll 42^*_oll j ''jj 

iil__lj s4j 4C 4ixal> I Tfo l ?) _jx_jjj ^glJI tlx^YI j<o 

t^»_gjl2 ( t>—,A gOg-loC. 4jtjala £ j2i] <gxa». o-Ulii 4jj3».<.4> e-LoLtil jo jxi£ -laJ 
^gij .4.JW.J Lo j JS£ jJuiil 4jS jC- tMjAl i tjjjxYl (_>“Li]] tol jxo j 

^ ItII 4mj Lo] liL-a^l ^JLcJI 4£uivl3j £-Lo!ixYI c-Lolc. Lo IjjliS .JJSJI 
■>g '^1 J ilxoli^j jl Ic-j^um 4"s i s-i\ ^ixil IjLo LoS 1 1 mII 4xxillj 

^g_lill 4jJjall 4 ItViNM (jjjj JS ju CjUDUJI ^ ^gi 4_jj» n-i (jjjao 

oj$xl jU dl]2S . joixoll ^gi |ol*JI 12a 4jxL (_£jjl jj-i)l jl (.(JoLstoll gi |»jj 

j_C ^jAI_Loj 1 Li] jjo-iijj t^lajl 4xkLa " t l.notfij ^Lc-YI 

_£*J (4__x3 JaLojl lg_jl rxj_iaJJ i434j £r 2Loi]l t*13j (j^axij £o j£Jj .^oLiJI 

I * ■■' ■ ■■' 4 Uj-'j ^11 j J_jkj]| ^3 4*JXo]l -liUjjjil j (4ixuLo]l ^ISaaVlj jl^sYl 

4xuulLl Lol .tLokilj II 4 jaLo 44j4-v Ig »j-»^)C. jo Uju tg-o^Jlc.^/1 <ollj 

4_xo^jJI ■."'I A >4"' ...*71 ^gjj l^j Lo^ixi (tLolxJI J4C- ^ya 4jiL*JI gJI 

iUia (jlj t^gjLix]l Ja LojIj 'iflx^o (jo.>iT' Lgjl (_5_>i jl Ii^LtJI 4oKI 
- «■!■» II 4 xojjI£VI CjIsuj*j]I jl jjxiol jail xjbb^xj ^0 g-Luiij l^xo 
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. , ^ya A '' r - 5 Jas^Li 1 -'» " LiSJ^xJ aJ.1j j)^aj 

l•'\ (joJj JjL Vj 1 a£ o d <j] LJjij jJ*JI (*j®j ^-y*- iAjJL 1 

,jl_La J__L ^ j-LJ fiJla -U1 IV f$-a Ajl ^ _y liilj £-aj .^iljll <ji eU 

t(jj_^k5U jl liuiaiV AajJj JjLaj La-iic jjLlj t Ljjl. iT> . (_y* e-j* _J*J ‘LJ_ya. 

.oi_lia _^JC. A_ila*aj ^ V) (J■ "* 1 j( ^Lm^ll lIAjSxII \ iLU Ll La (jlc-^>aa3 
SJuil 1 'J..H a^ul ^1 ^jiiill jjc- tJSLuLaJI l'fl ■*■I j 'j t . viaa j t—L^ja 

aJ_:xj ^iail <jL ^jLull jISjC.^! L>* (JSLLoll f4? J -0 V^*" 1 

- t- q 441 gI^»LA 

:(Technoscientific VjljjSjjAkJ)) <uSSj]| ^Ic- ^JIjc ^ ^kli - ^ 

f 1 y .*Ttl J pW\ l 4 y^lxjl ^)C- L> 1 ^ 11 ViO Aj£- \) ^ 

4^Laaa]1 ljL ^ ^LaaII Cj^ AiaJ o^ja^IaaJI LLi^Lsj^ X ^3 1^ Sjjj£ 

Jj__ 3 kj ^ _it CjUDUil oXb ojlj& <J.1 j j .A-L m bxnil £t-al jJI j ja-^Jl jiaLa 

(Jjjl _LuLA JSljuLail aAA <Ja. jJo) jaj ." (sic." A^alL <—bj*J <jLij JSULa 
a. '■» 11 t j . 'M ag. ^ ^ jlajl ^ li 3 d_£> <Ja “ . lillj 

Wa l J j.Vj lift J .Jaaa Ajlj ix AjjLx-aj <A]_ja* La& 

1 ■* I Ji*<a . ^xalxxJ! I \- ^ j\j‘'<-'ll J ^1*J! l j ; iJ 4i_^sliil 4jjt>-a j«a 

1 /> V '<~1 t JiaJLij 1 1 mIj-*- Aj^. jljjLill a LuiV I (^gij __>iaj-l laAjC ( xlaJI (ji ^)Lll 

;4_rx^jiLj ** |S ^JJwU (^)X A-aASJ Laja jLaj La I^pLs 4jvlaJI ^^3 
•> le- jl 1 '-v jklc." —J Uix jljjLiil j ( ->U.)l Jjjj |»1 I J Iaa 

Latour \ *IAV "j^Y ^j—skall u m Jj 5 Technoscience" 

"( 5 jljl —a" j Arnowitz and DiFazio' ^ ^ i j 

t (J l aj| ^^ic-j t -j\jL 1I A^ai i.7> Ai.nl jjSjjuj £iiiaxau Haraway 
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J 1*1 Ml >J jx (Jla-al AjI Aj Ala &3 V] ' 3] JjSjII j ^I*JI £oqA 1 x 3 

. Lj.> 3] j'.Slll jilc. jtj5 ^al j jLiu A alia. ^'I 

Stanley " jlij—3J yJjti—L'j Bruno Latour "jjjV _ji jjj” 

£ j—^a>Jt ILa a3c. William DiFazio "jjjUuj ^U1 J 3 Arnowitz 

4 _ 5 -a tLia. jly,y,H a j Wall a. <i 1.1 J I J ^Ic. tLoLoj 4 «h>. ^ ^U.' 1* < 1 ^ %. 3 jx 

UVI J—*-J jl—£xYl-J A*J * " i Ixa^j'iS* II j ^i*JI jjj (jutaall AjLIS ^A£. 

(j—11 ajLki’VI A 3 r. JlaJI 1 - 4^3 . (JiiStII jl aluJ I (ju juxjii 

44jx 1*JI Ay^x-all 3 Ajljj^LoxJI (3JJ3 Aja. 3I3JSJ]) (. LioiV I jJJ (_Lxaall jl 3^. ^Ac. 
4 jj*x jlSx3 jj*x jxj) i 5 jlAa.YI jx < 11 ^. jjxJ jl31Sj.ll jlj tillLS 

^ ">' 3 !' jj ^l A_jljj ( _ £ —3 AjC 1 ' 11^-1 II Ajjjtll 1 ." il» x"i-v xll 1 . ~i l_3A 

4 4-jr*. j\j 'iSMI . * >'3!; ‘g-^l AjxjA aI 3Ll 1 Ajljjj i*n% (J 

1 . i l iSH (jx aac- aLlsj L» I La 3 . Axx 3 JI AjjSall jSLLxil ^.ir. 4 J 3 LJI AlaJ ^ 

: "c? 3 >>" pfcP 1>? 


Ac-jxa^x jx AjAajllj j Ij5j 4£xiakx]l 4 oaIx)I jx 4jL5 1 ilL»AII ^*i. ,.j" 
j—x 4—jaujlj AiLjx jdJ A lAli!Aa. 3 LjLuC-Ls Ucx LiK l ix»>»i jill i" llj-^.j'j'iS'ill 

(_s—k-i" ^—j*j (jjU AxlSj . 1^.3)33^111 jalc ^5 -ojmu Hyperspace "(jjlill cLaiil" 


Technoscience 1—^3!3351)1 <a l*i Jc.3 ." ALjax ” J " 4ja*jx 0 3I " jx 

iJal jYI—J <-_SUxa—ju 4 jl—S aJIj jl-ojll jx !HSki ^ ^^^3133513x1*11 jl) 

(% lr> ialj_al jjl_aj 1x5 .Aia-xll jj£ jl diaali ^cjjtill jjc- liilLxxll jjl 

jj i 3I xjaxl'3 A ajjlall ju 3I tlj^3I33S3II3 ~l»'l ju juxdl l 4 lj> 
jxjll uulSix jlll lji 5 jfcj 4 t _^C.UlaixaVl3 ^jJtulall ju 3I 4 eU»iVl3 (j-aliwiVl 


•Haraway 1 < HV:Y'"jjljW ."ajI^JL jjj>^>"ill 


jiLcJl <Jg>J jj -" —-liaj^ajo 4 jj jufiJ j-olaJi ^ ' J 
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Igjl t(J jLuij (_Jao Al\ iii a $ La^ij; 1 *'' ill jii*-3 ( (jjljL Lj">aj Lo£j 
jl£ La.jljiSall ^ic- jjlaljj (4lal.3 ^ LjV jLL ( *_Jaj j£oJ ci .>L»-oj J }^ 1 
JU£ .l^Ls> £ ^Aa^a _^£l _«gi io-ia JS Lajl^jSjJl j* 

liS_j iljj^a ^JlxJl i L,<ra_yl lg,„.<0.*> J ua-i (4 a] -ic1 j3 j (4*J (Lta^] j } »^ . (] ' jL 

-. 1 c. ^ ~'» jl jIa" ! ^ajual! 1 *'» yl lili .^USI 1 i >»i q . ) 1 *■ ii^il 

i I ^ 1 A A j| Jaj u !l 4hlaJ {JjaLuioll jo 4jl 'Vu.rt (LajljiSldl 

Igjlj llalc. jjfL 4jjl ja jo ji JAail C(^o j'l J) J;Vi .. ij .. i j 

V 1_ij) JjSjj .ilL jo AxJ (_jU ill " jjl jL" -Ijjjj ) LajljiSj jjfL 

oJ_gJ > ■»"' -U (" .L 4 ■*' VI " jjj j IgjjJ 43^}Su]lj eLLVI' Aj.AaJ ^ Ji-i"' .> n i 

j_*a Ia j£. jl 4T.li-i.noll pLjoiVI £o Lillie. JJ*J 1 _>iaj $^ 5^*0 43jiiill 

La^ji^lSjilj ^.lauil ‘ ‘ '' 4LLoU 1.3A ^_J ^ jjj^joj]! j^C- jL-looil 

j] .-*1 1 ^ ^ '.1 ♦ J l 4 jJ >r_ l ^ 1 *.**.41 ^ixj . ...... Liajl Jj (i_l.oa3 Ut -0 

^]1_xil jlL—j 1 '.j'll./' (JfLLjj J (Laj]jj£j]l jdc 4 aL lJu-ajp jVI LjLa. 

j_a 4 ljg ..;) dltiliyi 1 V'^QJ 'if j (LajljjSjJl jlaj CllgA.j ^gic. ojSj_^a 

.oLail jo L^ ill jo V j ^gAa^all jUa'^fl liA 


1 i-v A _iIaj 4 lia'i >j . i» . ^ill jjx ^ 4 j|*i 'll 1 A& j 

. .Vi 1 ~.'. la t 4 m 1 « 1 ' La_j]_jjSj]l /jt -Kl'i 1 - >if^ Ljl *'■ ■■ !*<'**■ ‘4_^al»Jl 

>» ■»; > ^ i 1_iAj .^Ljlj (JjLa (jo Vjj ‘jljij i-ilAlajl JAajj (^^ic- 

Slc.3_«j ‘(^^1 <S* “•* A ^ LjSoJ Ljja $43jUoll 

«. U e. (jc-V j— aIo jj_jail ^Jlc. jLlc.1 ^jJc. il:_^a ojLJI jl (La 43_jlLall 

. 1 ii jl jjljL jC. 1-ijAJj (jjiil 4 ja1*J1 43_^aa]1 
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J'—«=•* 


3 Loll (jj_aJl /ja diLjjjoixia ]l Jua 


£-« ^wao - La.jljiSLJ! ^k. ^ Ifrsulla Eduardo Paolozzi "tj jj_jijL 
• Kirpatrick ^ *\v« “cd—jjjLjiS" _jlaj| 4JLal ^^Jc. ) - La.jJjifbll 


l_£jal! Ikjiixj 4 " AjaIc." aJajIxjj Ajjill Ajtu^l ja _)LuC-l (jld^a'V tilljj 

A .-ILaC-l y 'j La 1 1 '»A-ia a cLalxJlj AaaLtil 4i^juoll 4_ba&l ^jc. 


A JjjlaJI a iJLa 4 _ia jJI l.nlj-N ^jll Ciba jljiSjl! LaJajxa-a 


C_l^Ld2j_j _3 Igj-iJa. 


-j_5 44 —JVI <—i*Jj CjIa jjj!_) ll j diLuSLollj 

. (jl—iaVI <jaui-i AjILjjj jJuj aJjJa cjISLaj j 


<_$j 3 (jLajI jjc- 4j» jj*jj 4 4jI W11 4 j a >a~' ^jLai ^j-iaLj 4jl.iaiL "(_£ 

JiC- 4.yilTi JjjS c> 4^ C> *J jJLtll AjjJsSj a'i II ajaj 

•* I tt * !• II * * * * * •* 

0^—9 ^jl J LiLaJ 4 jl3 

iJjZ >—ill J—.pall J—!La 4i^la v.". ) lj Lg ^jc. ^jL 1 ag jK J ^px-ai ) 4SLa 

4 («jlill j £>ba a]I j 4 » r.Lill _j 1 ’» ’ ^ 4 ) 1 : It^) 0j 9 4 j jl LaS i^c.L<I;*^l JSiJj 

is — k a jJ ill J xj 4jLaC-1 ._—a L viUjlS . ^bxi-k _JAjj ^IxiliJ 4^ 1 a 

4 4—jj jjij—jt-’] ^ill vlapall jx!l»ll Jje I Jpa: V c-_jr- 343 V LxJ' ^yn 4 _lj^JI 
j l-i l . 4 A 4u3 ja*: _£il! i—l3_jJI 4 jdljj 4jjall {JJJj j.j'u (JLaC-l ^^iiaJj 

.L^ La^aljiSllI j ^i*JI < a£ajj ^^jll a jail ^^-a j jaiail 


aJj cLiUajjj a Laic jLS Aal j^i 4 Michael Faraday "JSjLa" Lai j 

jj —9 1 j cL_J 4 ^JI 0 jAilia AjwjIjJ ^3 4 Ajha II AjLaxJlj 4 j_jiaill AjLal^jwij 

r t 

(jl a^jSb (»l*il L) 2, i^ljljls ^jJ-La jjjajL A 3 j . ^_uLll i^jLIaj 

yj _ J II 4 jl J 44 j 1 £ alic ajLic-L Alila ^xllxil 

Jal-aiVI <■ al X 6 \ fJUll 4 A J 2 ajj Jllj ^jic. J 4 L! j 3 j 4 jtOiiall _j**abc- 
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2 . ,'UH J.vl j lAW j\. ,i jiJt i. L<*a jj 4*_i±lail A oh'n ^ i l 

LSj .Harre nAUIYV *j>" j Agassi "^U” 

AAC- (jc. IjjjS ijc- "^IaIJ^" fJs-S-a *■ ^ J - S i 

. UxAia-o ^ ^JJC- L>* y cLai*JI jL-i ^ jaaS 

j, _o 2 _ r- j*y* j A _3 JH^l Aai A*J flail jl Lai Jtsj U I J±- iS Clua. 

<iiljj ^JUll JC. HaLo IJJJSJ J U^a j fASJ ^1 JjLjjll j 

. <-v% _ill jjjjljil! J AC-ljl]l ^Ic. i_s^alll j A jul»JVI 4jljjS>» 4. U l a ..iJ 

.cl^^VI oA& i^l ^Loi 

jjl . - jl ^ ill u_ijl alll <j a 4-LAuj ^IaI jli CjI jla_i] 1 — 

J M A jj a A -vtiliil 4_u^£]I oj&llaJI KS.Lj^£li j-a 4 <!*•■■> .a l l ^IjAi/l 

1 gK l 2 XmKj.*I 1 jl 4 jjLi*j^]I Jjluijll (J- 1 - 0 IajJjjI a ql’i-i a JjLjj flAiJLJ 

^ j; g a.fl "^IjI jl__a" A a*j iilljuj o _^>A>Ual] 4 a jiLto . ^jA 

A_3.J LsJ_ic. J.* r- ^jLJI (jjall (ji 41*3 Lo AjJ2j J*J 

1 _«£ t4_Mi_ ajj ujjlajll clja.) (_ji I jjfi ’cpI-' <j^ -^J 

t5 *_a.jxdl AjIjS <^3 1* jjl\ 4-a^-o 4-Llj oAAj tI JJJa. (jl^ 

ujjUj j i(Y ‘IVY Agassi ^LJ) "^1^1 jli” —1 ajjI jJI »jj~JI <jc. 

Jja^JI j Aljail La& j <4jIasJI dll jI£jJ ^A*l i_y> Cf' i^ljl jIa 

fj _ a IjJJ^ IjA3 4jjlaillj 4 aaI*JI 4lLaC.i jjjbj^SJI 

1 S.'s t^Jl*ll (JS JJC. djALol Aaa 41L&C.S/ a _^joiLl8 A ■*. \\ \ j Aja&S] I 

l^ j*-'... ^ iiUjj .Sj^.Vlj CjIjaVI ^1 jji <■ cLj^ll i-Ui-A 

A _LuLu A_a-i £ Jj^aj-o 1 §a-o J*a-J "^bl jli" A^x^l "q; JjjIjIj" jLaJ u' 

lAA 4 jIAj ^ ajjA-all ^ajl) 4jjAaJI 
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A__*j3j A_uS A i Uq j tT > > * jilc. ^ JU "(_£ 


■* jC. ajLlC- JliaJlj lAjl-iaJLj g-li'-vVI ( jc. j t,_g jimal! 

_ 3j j ^jl_ioi A (jc. <c-liijjl Jujj) (_£ s u^iail jfu . ' . A 

_al ' ~~ ^jijjjj t^jLajVI AiLla ^^ja ^ylc.1 _$A Laj Lo In'll ^ li»J j ajIilLj 

jj_C- a jLulS jjluij^U A_)l*iall JLLajII * Lai j A . oAC-la ^ic. ^jL»l 'ill 

• CjVVI I ^ *'■" ^^j]| Aj»M.’i.VgJI (JlSuaVI jjc- Ig^lc- (bI_)?“® AasA 


t 3 —-^J — jj_jiLi]l j ajSll I jaj — jjlijJaaJI j_ua*J ^ -CL Jaa 3 JLiaall ■» ■ >-jj 


Loa I^jlIIAa (jC e^A ^ jiill Jaj)f*w jjsjj . iTill JjJj lg_La 


JajjjS ijj jiil alA J^Li. jja CjI ill (J^akjuj .^laljJLs ,Inj,-\j j Liallc. j jJj 


jl Sla j _Sla ( ujX 

vj l_mVi - ,f ■' 


_aJI ' jluuVI AajA ^Jl jjLu*j>U <_£j)i >vrll ?r jijajdl 
_iJal j j-}jj IjAj .AjIAaJI j JajIjSlIj AjAjj 

_ J JAl-ji . JliajJI <ji j JA^u "(J jjjljL" AajjI ^iil - ^ .fwi u ll 

,jj all ,j_a ujl.j.ln». iaiII ^ l^a.Lul (ji Ijj ^jJI AjjjxSjII i_yjc- _>ll <_>« I Ale- 

^alj_ij AjLxJ_uiV4 I—gJc- Jjuara. (^jjJI jja^all ja LaLI l agVu aa ^g^aalall 

jjljj tAjjujii^JI (JIAliVI ja L " lie-J)a«L a L^JI jiiij -1*J dlla jjjj.ia^ll 

A jjSj l^jl ^gjl l_jL‘< "AjjLsjJu^jall' jlLa A j m» < s~'»II jjjj j* ^11 eJA < iuaj j 

"ijj—“*js/ jj Aijj*-<JI j ^ jll U^l 

t _ s _!j ^l^V 1 4> J^VI ^jij .Pearson ^ 

a j il. ,i ~iV I Liijl j jL ujjVVI j j. ^i»ll jjc- I Aam J<^ll 

^ILi La jl A_ili A \.* (JjLijlS Laij t^aixJI j laa^.^1 _^Aill _ja>Lu J3 

- 'I (AjLJI (Jjwatll ^>iajl J ^_j_jjuLu AjIc 


AjajjaaJI 4ajiiil ja ? L.j (Mil - > Av \ J Piet Mondrian j* ^ (') 

.A j 
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<J1_*i J_alc ^»i*JLa ?^1*1 Ij LuiDlc (jt JLidll 13 a iJjaj liLa 1 l 5 _pL} 

tli^ J . Ajt ulal l jjxjj -Ai-w -all tl-LaLuiaJ J I jjLia. ‘LiA 

■3» \U i AjA.lj (j* .£jaaJ ^JLJI jjjij J dll ill jjjju Ig &aJ <iU=LJ £sdajj 

fl*l' ^ (jl .^pldll JJC jA U Jl (jluu^l jaiJJ ijl ud=» ‘ajaldi 

. LI I J _A 4<juiij "(_j|jljla" AjC _^JC j^il! Ajli jA i __jiul iliA A^aAij La£ 

. jj^aU-JI U> a)-\ a J S^jLuill dj)/jLall Lulc Ads jx J ^ill 

^l*il ja (j^jlj 4 ^jJI ^k. j& "JJjla" Jllci ^jc. jj*j <jill ( J*J1 jjli 

A a> i^al J (_>jj_ljjV I ji (^gdaLoll ^3 IJ j^.ya (jlS (_jill (JLLall jl da.jj-all 

J _ a, yi ^..-u ^daLall J ^1x11 jjlS .Acalxll J jg >1 1 JS Aa.jJ Jill Acl jSill j 

^ /'"i-d 1 1 '-v y*j 1 V-i y^ Lc- ^y xxA » 3 } *cLi ^kll ^Jl (jl^j tAcaau jm 

yttJ _a. J eLalxll (JS iiljidl La£ lAd l$3> >^*AJ ‘AjaIjlII Ai^>Joall (JS Aj3 

^ a 1 cl ja fj jiuia ‘"JaIjLs" JH<u Jj (jVI jlaii jjja. Lai .AalAAlj A^ua 

jj_Laa^j (I «1A% li£la g.A'iy -all (3® *_>?“• pLalaJlj nJ j^ t Ll l l l i_jla 

Jal _ ui "(»Ac" Aia ^’dj 4 4— lia V J jA j^. ( »1*J1 (jaola 1 4 ’Ul l J lcl__)3 

I a ^jjll Lialc j . JU. AjI Jc £•! J AjSJ^ lojAiallj ojall-J 
.ii I Jj .A _ alajll j dia aII ^>a Aiclaj (_J>Li (j-a t 3 jal,ialj Ajljj ajlcl AjLaC 

A_ji ^ <3dall ,j<o 4r. j/'-v ^ lAjjjLaxJI J Aj^)*-all ya IjSj >l, ^ a 1 l a ic 

f f 

^-daj ^gjll dj^Lndll j A.i-uVl'V I (_^a Aci jllii jVI aIjj 4 ^all 

^ lx I I dal * * ' S ^Jc _11 kllLlA dj ^lj • A_l^^lj^alxll L1 i'4y3 

A _jl I_gj ddul tdiVb^ej (jjlalj-a j-aslujlj t AjL-a VI sJjAa. jjVsJjj 

•<SJ=& 1 ^ 
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^ Jt^.3 ij^ J*V I J liLi ^ 

1 'a'iNf ^jajs ..£-ljall 13 a ijj*-' 0 Cfi' JJ.~*^ ^ (<-11^1 Ijjj-oj £■ ji^jj 

* - J ij-v'\ l cl_^.l lt^ I j-ilSj 41 j^ 3 ilAi.jil-o IjiJj ajliic-lj fkll 4jljj .Ujj 
f—(jdjl—.Vi (jaJj . j a !>.. k » (JjSlutoj (Jj-aia £LJjIj ^ls ■ <1 cs^ 1 (JJ^J 
^■\ ji 1 ^oj‘tt*v _^A_jakj (jLj£> '* J‘ Ll J) 4 AjjluLu)I S_j 3 o jl_uC-I j 

l-i_gj ^_laJI (jlJ jlaill Jj ^tiaj V (ja-j3 < "i _$jjjijV —^ cfl J lJ^' lH^aj 

44 _ IxSjoll 4_u JC J 4.Wjljt J ,_3 jSjljlj (JLiAJ |_-i Lil ^JJJj 4t_J_jL3Vl 

. 4.^g»J ^1*J| ^gjjL* j£j Ijjluil 

J_JC-'l 4<J _uAiA clj_^.1 (j^s ";_£ jj_jljLi" —1 4 jx^JI (jjjc.jll (jjSjJ 

( j£ -0 j 3 < > ^ il ■*.« 3iL)jiaJ ^JxJI j^a*» jl Lil 4lAjLij_j IgJt-LaaJj 

3jl__ijC-lj coJixiLo 4^.^l 4jj 4jlxjV^ 4p«<9 4 <it1l Lujlii sjLjjC-Lj ^IxJI 

' K » \ 'i j ll LalSs 4lllLii_« ^3 jj-1j jA_j 4^ lg-i._j Jjic. Ijjl 4J l /u j a . 

. Ai-la. 4jkj 4 _Lq lj] ^g_la 


4_a.j JS ,jji 4liljk. l3J=u* j*ki ^3 jJJ&ll '-** S j' J j £* 

_11 4_a.jll dl!3j piill 4 ^Hkj «1 V'^^i . ( ai*JI < t\v%,a <■_ nl> (jt jf*J el jj 

4_a.jll 1 j_A (j-aai Ij&ojj 4 J-aa-al! ^ 4_lo 1*JI 4i^atxJl ^lljl 4 j9j£ lj] (JJJJ 

i -UH 4^_jll I3 a (jJl 1 .4ao 1*J1 4i_^*jall ^tijj 4 j 11 jj)*»>u ^ja A:jaJ 

_jjl 3 IgJS J 4jt* > * 1 A>mJ j Ama^j 44 J ojjla-a (Jj 

. J»/' ..» ! ^±A I3S J 4 4 I 1 I ji 4 jjLoj fixll ^Jjtj JLo 44^1*11 4ijx«lI 

4 jliic.'il ^gi 4^.jVl jjl ^* 1»>1 LilaJj 4^g£-j_^iia 4jtnia] pLalxJI 

Qjj—Sjll 13 a Sjl.il iiU3 4a_' UjSxj .AjaLlII 43jjla 11 ^Ijj] 4J1 (5^3 UJc. jMi llm 
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Ailiill 4 _«Jala (jxwa AjixJaj j J*JI jj j ■ (jj£j A 3 j 4 Ja .1 ‘ - uIa Jl ^h'lll 
U 11 J3x^3 jll JJ ya <ajl IAA QA aj ' 4 (_£ jj t>ya j .AxUJI A.U»,mi 1 I 


J M L .1 ^ ^ \(~. — 1 ^ 1—i l 11jl A j 1 t ** l l I 4^1**' jjjJ 4 «Q '*N\ 4 j1jS*4 jXI 4 

LolSj . J-oLxxiLi (jjLLJI CjlxujLaAj jl 4 -AjuLuJI pi*Jl i_£iS J J*JL> ~ Jl!la]l 

dal Jj—jllj till—iDUl) 1—jjjjj dijl j C(jjj Sill life JJ jjSI i j*Mi lijaj 

A_a-jl Ajjj ^2 Llajl ).\umij .JJ] Aiioa-JI A^jV' (jJJ A_illlA]l d)llaljjYI_$ 

<<jjl_jaw (jx lljLa. JiC- Ju^l J±&J (_SA*JJ 4 JjVllI ajxJI IjJ oAAxlx 

Jl — Jxj — 2 1 4 ^ 4 A I-vIaj ,jl fjy 1x3 4 Jxx <■ ajmaJI .jj Jl I Jajj 

t * 

A—a.jl ^j_x A^j JSj . V j J_^x Vj t_sls 4i (jjj lc-1 J t" Jjl Ji" 

oA j •> jj A lms 'j <1 4 °JaI JiT Jllaj (jjj j J Jaxa J£ j_£x 4 J 1 JI £• jda _jx 
£• j—dajxll ;jc. Ajx Jiui J ^>J*J V j 4^)-iinVI JLj AOc Jc-j 4 JIaII 

< e 

j-il.iVI ^j^ ajjC. ^jx 4i.nl o_jj_^da]|j (_jjajli jAj 4 J££ 


I JiSis 4>" '1 Jjl j\ JjjLalll Aa.ll Aliill JLaC-Vl Aa.1 JJ Jajj IxAjC. 

^—3 A-olx]l Ajsla 11 JJ jl jjjjxJl jLa <jJ*-a £|-aix Jl (jjjSjlx lIxfljl Ail La 
lY&M jjjl/ JUxJ J UaLIiI jllajl tlalx Ijli - A»j vL.ll Jy-& (_£ A=J 
LaAiC. JjxILj . A.juiS j Jl 'Aill A^ajLii dljuulj Llslsj dlLajx A x . ,i eAA (jl JJ]I 
Aj^xxll (jl Jl ya ojjC. (j-o 41 iil AjL ^^3^*411 AjljS >- j ~L II Jl Jajj 

A - ■•» * A_jaLo (j c~- 1 _j__jj*j *' '■ "j' j 1 ‘'"'a! l' 'I x■ ,1 ^ya 4 x... 4(_^^iVl 

^»A—C. o jjjoJa—llj t.. , 1 >j j . Axxij JmJl jjC. Aj-aLi. AjC-_ji jl 

AjLaixJI Ai^x^al] jjl (jxi 1 n-v . ; a^JaOiwi Lax sC Jl Jc- Ia* 41aSa ya)2 1 jlijc-l 
• J.V' Ai^xxJl £-1 jji j>c. Aillxx 1 £ 1* >'1 ^jll Ig'llxtJ 
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4 _ Llj&ll I _V'-<^ 40 j _ 2 . j]1 22xlLa \ A!rt a jliicL' ( alxll a_L»aj Ln5LaJ 


^ _lxl] j_SI j 4o2iiij 4lilj jlajjl jx^iij 4 jii ^ La J* 

^_] 4llj (Jjllll "^g jIjIa" jj» lj] 2 jVj .4jjI. 2]I 4j_y3 Llajl 


1_ a I j__L&a {£• jjJaj»tt]lj >j/TV.k<ili jjj '•' ■''•]' Jj^asJI j' ^ al.jllLayij 2 xj 

^^A tAja.jLiJI CjIjjjaSI jjljIj 1 "' ^4jl3I jj 4 i']i,.> j2jj jjjiV l j| jglaj 

."] (^jlj]_ a" Ljju _iij kliljJJxl Ljl-laJ Jc ajjlij 4lcla (gjjlj]l 

IjJJjj l J^L=k jj> liiij Jxij Lai] li ' i ^l j 4 lie. jjJa ja liul ( alxll ja J x %i ja_ij 

"4 j-n. j]j'^"'j^alxll' LilLoa. ^3 j jj» — Lilli 22k — JSojiii ^jill 4 j.-^r'kxlll 

io-lui—aJii t o j£ j ^klatJLj Ljj3>lc (_jl)J Li tali! jli'il! LiakliiaJ LS ^*-1 11*J 

^gJU J iljCk ^alxll (J.-I-4 Sli (ji 4 L 43 J 4Ljjicj 4jalxJi ( a$3 a2i]l j* jWi i ni (jJSk. 

- -'"'■ I j jLj££ a22.lj aj^s 4lS 4j ^LalVI ._-lc Liij23 j»2C- 


jjjisull qa jllll 

02 C 4lJ 4*1 jiki a 2 C. lj IxkJ'V ojLjjcLj ( alxl! ^11 jiHll LiifLaj 

g *9 *| J 1 ' ; LaA j * jj ^1 1 jjj^iall jx jiijLi pj& 2 o j j3a 1 <a]l 1 22 a . 4^.jl 

jllilULudwik Fleck " 42 JJ! via-'jl' j Ludwig Wittgenstein "j illua^a 

kljL j ^Lxll 4_i£j 4 <1x1 j ^IxJI 2 ct ji] 1 __ilala ^ ''.x a 21 Ok-/!' <lljl ^2^1 ^j 2 ax.i La 22 

,<j 4 laja. ^1' j ^ L11 Ji.12 4jc.l ■r.’WVI 


"ul'** 11 * 021- 1 J 1' _] ja>Lix klo3j klicLa. ^^lill 4 s <» iUl l I '^ki a i 

4_] ji ^2_JJ ^111 j " jalxjl ' jia jjaAlia]! 22.1 J ajkl 4,iL^ k-llxjlm’V Lj^LjI 




j_£xJ t « j^j (aJ^xlx ^jAlix 4lx% ^Jl tlx jL-a ^Formal) LjAujj libjxJ 
jAdl jxj t^gC-1 XlA^fl jSAll (_yi j j* (j^° <J*-“ L>° > ' S * ^ p jg . 4 x]l lift 

" 4 

^_ill -A ^ # ^ jiajl) o jSj-<J1 A^uikl l ^jl ^L-uf>U ULa. 

4j i *1 > ii/i l M l l 0 ^ ^a\ 1 Ajuklflj J - * 1* 11 l^Lul^ LljAu&O <.. IjO,^ 

« 

i_i_lj^j J J—la Logical Positivists —o»jll J—ki*F jLo—jl 

{(OsUiill J*-aall jlijl) A. G. Ayer "ji .£ .1" j Rudolf Carnap"^ 

aJjxjxll 43_^*xll JlSjuil ^3jl j il-lxjjx Ic-jjaxx 4 4w~il jJxll ^J1 jlaVj . UA 

o- JUx ^ jjY' :”ji" JjLj .( nvi J) L*l^aij d.i=JI ^ 

I_a£ (AjxiaJI jjjl jail ^4 jjl tl Juxll 4jjxlj jx 4r.l ■ >,-J jSxjjf dll jliJI 

f < ( t 

j_^xj ^JUJI ^3 42 jxxll 1 jjl jx jj -iA.jj'if — Ljajl 1 4 jxIj jx — 4jl 

. “ £ *\Yl "jjl" \JJ| 1 ^-n.^ 1 ojJall (jjaii tlj.liaj 

(jjl. lalA . na gjLj) 1 :1 £J j* 

Ijijj 1 1'«. .a 4 iiVa jx 4 j jj aIAc- 1 - j ^ 1 *1Q l 1 AA*l) jjl 1 1 .' i~s ij2 J j 

^_ 9 ^.IjlxlS ji 4a..ila\l 4 jxIjJ 411'a'nl Jj3 4j;.1’.x 4<w*»l 4 . mi V'g 1 1 4_uil j.2j 

jlajxll v_jjj" JjY 4 jIj1 .23 j . JjVI 4jx11x 1I (—Jjxll 4aAjxll ^IjC-YI 
i(l ‘U' 1 ^L_t jOj jJI) Tractatus Logico-Philosophicus "^jiuilall 

Jxj ^15 4jl jjlixjxJ43 Vvc.1 j . IjjLc jlxC- ojljjtlj 4 . nt jjll jx I jJ£ 

» ' J .i_jl__j£ll J.*< ixj 4a...'all j^.^a {till Vn-y 4 ja.ulall JSLxxll Jl 
4__jjLc. (^jlll OlljjJa jill jjx 4 Ajui1ui ^ajL-a ( ^al=ux (_1 jIujIj (_jLi£JI 

t^jja-oll jjj_ajJI jLli jJ" , .tVl>'.’u3 IjjJaj 1 —jblll (—ll ^ t^Jlxlli <iill 

» *' .^llxll jjj-flJ ;jxa jjC- j t" ll ~*k J4lx (jx jjSl) Ailll jlj Jj£ J 

4 e 

4 wjL—jSJI * j*. '1 _a Uax ^jll ( _ 5 OaLall jjill jx t " iLfl l jj xxl l ji».l jl 4xls 

^ 'i \ M l 4 n'~’^ Lxt .^AljjxS 4xxLaJ jlluil * 1 ■ U&LL :4a. ..tail Jl i\x9 
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2 su l ‘lot' p\x. jjty Philosophical Investigations "AjLJa dAibidj" 
"(jjlouL—iajja" <j_dl . jJLxJLi 4jJJI Aa^lc. Ldajl jjAjS _aJjjjJI olij 

(j ^ a j dlLa.j4AaJlj Q^a <jl <■_ tJUb ^ j 

^..bidill *_i^LuiVI jUaj fjc. Winj .Ajalalall lA^-alic ^jj l^V'ia'i 
—ja . dilolSill ^j'at-all JaLijjl <jSid ^^3 1 * * J* ?■ ^^11 | j 

lj] 1—$J !)li kilij (_£)Ld (jx i l- aKU (J^ 

U^_^Uc J\ JaaJI > " l/ifri ^iii (jlj (jLiu (JjaaJox (j-o diakjij 

.« I 

£-0 (j3jjj >—si»>i"i (jV cd]j il&ljuo ^gjl (J^i-ajll ^ya 

>—S3 j-aJl ^^ic ' (jjl iiV^7»"y3 j^lial Jflj . Ig^alddiuil j AJtill 

_ -Language Games " <*iil ^UJI " dUKlLi ^jUJI -Ljj 


(j—C. UaLaJ -laiLuS jdtLa dl3j dseLi. ^jll "(jjlliiidijS" <iucl3 La) 

A js)v>,ft dlLkdl J^iy Ic. JA"\A O jLuC-L) ^JlxJI ^11 4j3 _^iaj l\ ■ "II <LaC- 

jjjlididjjs" t JjlLall ^-3 . 4-aiiiiajl ( al*JI 4 Li.TiM (jjs 1 *■ • ■•a*' .jfLaJ 

(ja j>!u fjAliJI (jjjSj jl jLu&L: CiloKlI (jjLuol Lajg sa a 1 *c- 

.^ajdl ■-*n i-s. 11 ^ L^alAiiJlusI ^ If- 1 «!mj dll-"1511 t >1 Aau‘.'V' (J^Ld 

jlj 3—id: jl jSLaj | _gil»- a ]l Jjl_j tdiLaldli Ajjlj jl*-a ^.iC- ^ i^Aj 

3—i&C-lj .du3_ddj ^ _ail Jjl£-a j l^alddoil AjjuS ' ^ic- 

jj —1 “AjLiiiiil a jds j -"*^>-"1 f 1 1 ^jaIaoII ' jl "jjjliiiidis' 

( aiiLaijl /yi j»C._)ll 1 __ s -lc. UoLaJ _>dVI £-A ^A3^1 JlLaJjV UA i'a^juiVI jljsi 
— . ^t Jla jjJaia.'Jl oJIa *^>^1 < _ S -H 

Lai j IjiA Lali k ^ia .1 JJC. jl ^*=^1 ^ 3 ! (jl^ *., .S»«aj jLa jiJ " Uadj 

3_ Sc k_Jt^il ^uo ^ya ^cjj^a 4cjc -111 ^2 <11 i.alls i^vdlj 

•4 Lia\ll s \a ^illLa \ llirlVl" 
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jifi Jl. ^ujvi ^\j : oj • x- ii" 

t.- il_x]VI j ajSLl! t,- '\ * 11 j wjbtil j t .1iJ-iLix.il ^yic. jl La AjlSj ^Ic. ■■ '■* I"' 

Jjl J— i)I iJ—9j V VL , i "i djULaJI e,^LJI _y L Las .dll ji j jV' 

(_3 _a^j (_5 -axl j _}iajl ( LL*JI La] V] J d^) 1 .1 x (■ ^y-Jo l > '* ' i j j*n ' 

Lx—1 .lax J_l3 jv£_J! Jlx^la_> jl dxli . ■»£ ~'j; d jilldl cjC- • .* Aj a jll 
LxJa —xj jx—j 4_di—II 4_ajl ,juaxj dliA jj£x jLlj 1 >x.i£ ,->■; l£ jlda 
^JJ iLlia tjiajl . LaiJaxJ ja Alald llllc. j-aa_o jl t4 hx a iUxlidc. jl »»" 
d—11 J—*J .la .aJ-lxaa^ Ac. _jx!ia JlllXilc ja IgjS La J5L a ixialdl a_’l*JI 
*4 1. s-t VI 4c. jjaa.all HxliLLxll 4 il ■i'' 1 1 a^xld Liajl <■ ■■ Lift i jj jl v_jbdl 

^3 LAjjC I \r.>4j 4_alxJI ( alLoall ja J.1C 4 ■ , e’■ L .";a jll ^a~~;A -■_■ JjSij 

j—-a _^xxSx 4 lriV,\ a Ia.V> itoi^ tajSJI ^_jL*_U ^Jl dll Axx lilsxjl Ijli (. _) Lil l 
ijjl—3 ?^, j .a. al l ^ .. Im . - . j j_J& •C?^P k VI ^Ltdl j-a jxjL Aa3 jX-o 4-olxJI ^Jbtdl 
j»*xb _y-cxn 4ij^Xja Axxi] 4, $ ,, A ,. „ba llj jLLw=JI J _>xl jdl 4_dj 0j^)}n..:ll jxx 

I jl _^bi ...'. jjjC^iUI /jjj A m- , ^ 1, ~i o jl yi\i Loilj dl_iA Lalj _ II 

J—La 4jxJ jjVI _)La ^ ..(. ’»Il l ^Ijjb vliajJI jl jjliljjdl Auxl 

lA—ala js^wiSii ^y> l^jjSJ ^J-XjI djLLli ^ (JlilaVl Aixib La 

^yiLal ,jSlj <A_dwull jL t- i '- . C . liA u . A ..jjjlij f&j UJJJ-^J 

?(J J^Sl I jill-*-all 

dll^jLi—Lall (j_ja oA—ixa AdlLi jk L^ 4 'LS^ jLiiaVI IL& Aajilj j 

I -ibal j i xJI AjI Loll Aa. jl law j Ijbal 1 £ ‘ Alai — <al l j aLjLLuJI 

• ' ' : \ ^ OA ^LuLialja . 'da-alalSI ^yj IjjLlu ±J_y _^ai 

a 3 . j ^ V 1 —I_j_sl jj—J Ajlllll jj-La ^j/u.^-1 "^'»II jLjc. 1 ^l_pil Jjl 

j_jaj N? dua ^VV Philips ' ^OA:1Y "^llloalja'' 
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oliii —\ -- I jjj£ jl jVI Jc. ijjljJi <JcY jl "^Jc." JJ jaIJ aJI 

ijJ—SI J- - al b I—IaIc. jjjj] t Ajaja-s .J i jA l j..-»l-» .jl £ai2l>&]I J 1 jc_ 
jaic. 4-a]£ llal —j^ A A ’I jl ( J 4, 3-a l »i in ; j*£j V jxVli iJL^. 4jl ^ l<~- j --■> !* 1 .. 1 -. 

(jl Lnltj • jS-*-aSI j* IjiiS JoaiiJj jiaal t ( Jl... ^Jc j Jc-j ) 
til l a 'l VJl 4<Jajj]l Liiij J " v_U«J ’ 4 a]£ lial.li2Lj >V- lS s ■ LoS 4_jl J 'a'.j 

4-aiS £- jL>j La-lic. >*iltiJjJVL 4 - ijJLr^o jc. j il l t VI I -"•<*-’ ... 

A — x Jilnl l jlljc-V' (_j_3 Li.ii.1 IjJi . A^^aLtJl" ^Ix-all jc Jlia.J l l_lu IjjU * -.lc_ 

pJl»xll t*Ui ^Jc jjJxll jLaJI jy*S t1 j ^ ^jjj| CiiLalSJI l ci j »"il 4j jdl 

(_5 -*Jall j_jj!-kjr -J >LLa '(jjlTlij-.VljV i_!j*jaJj .4 : ' ',»> jll J IJlU La-liC. 

ijl AJal—s—^ "j—^aj «.\ —al*JI aJoa-Ijj —^l^aJbJ j Natural Law 
talijsji <j« 4i«^a Jjji e-l j^J Jj (_-^iilui Liil J*j ‘A-ii*-* 4-aIS J -jailoi l 

jjil al l ^ 1 Li l ^ a * > ■s. ix ii \ 1, a Vir. jj . a ^ 4 q i j L i ^LJI ^J| j L ’’l l \ | ^ j,.» j 
jA ^a'il l J lij LoS 3_.'.~4 ./i e.Lj*il Jl jiajjl ) J l-jjJ j-a l-3fj Lilli t' J» "i-,1 1 


: 4. j» .a Aajjiaj 


jljjla 4_*1 £j i" jjjli 4_aK ^ J>aSj _^iail aj£a jli t«. Jo (J£ (JjS' 

•oiuaj Lil (jfxj jy*-a j-fcif>Vl«a Jl _eia (j« JiSLi jj 

O—a L« laij jj "^*jJa jjilS' Jiaj-a-a ^1 S' i. I jb JJI jj=o 

42aJXJ 1 (j£-aJj ... Lo jl£^ J joiVli 4 l,hjio IjLa jC. Lai iAj jjI I 

uli*_JaJ J a] .4 jjajJall (jjjljalt 4 j 2 iJlutjJaj >_5-i]l 1 iLiSJI 1^ - liL^»-v Ijl 

^|—jjjill) AjljjIjJI J. ^c-IjS Lai .t_jl2£ J (■■i.ij^j cAJVI aJsjuoI^e. 1 Jl 
. £ V* • : 1 ^ ^ V (jjljjjda_u3 . (jjjla]l jA IjA jl jial ^ ' 'I j ^' 0 

jjjl—ail jLa ^jlaJiaA^a ^1».H j>lA^2*jl jla (jjljxljjvjji ^Jl 4 '..■'■I I «J 
till —iA dijlS jl LaS i^JUIl Jj J=JJ Lajlj 'Jaj.ii" jaJotll jl J*4 Jai l 
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t A Lil ■ ii «' ^V l ^ J La (_JS jl j < AjjpSxdl jjjl_yflll jx SjAU. Ac. j ^ x-n x 

l'i jl ,i l 1 i»lr. "(_y a__j_auT jill ' '' lj_jAjx jx*i?l t1 g ?f~- «■ ^ ij ^I I^A 

jl iil li jLx jx 'j Ana>x jjlaJ ^UiiVl (j jj *■*'jra.' ‘iillSall Ajx ^jlaLuaj’V 

J J_a.j ^4j (^Luiuauja ^jJj AxiouJIj IjSjjlSjxj i Ajlill Lua a . jxVl 

^'li laJLJI JI 1 V'jlV' jx i_jjjgJI AJuialuuV Lula tiilliA AjjjaJI jx j> k-i'C . 

"jjjtLiialua’ Aixla ^>1 'lA'unl ITi^xJj .AjAx J^k. <Jaj VJ tljjlc Luil lgxi>jSU (jill 

Ijjc-Luu] rilxKlIj jl£aVI j»ilc. (J^aSlI jx le jj LajLuc.Lj 

. Lilja. ^jl*j| jc. aJjAj ^aUlx AWij t—^s».‘i'ii j AjJJI liAj&i jjl Ajjj 


^1 jL'l l i pJljII l Vi^xj t -HI yu ^jlc 1 (jjliuiiajja Aiula (^j.iVujj 

jx IIAul^. Llx ^jJsj ^gjll ^gjLtxll jx fl.Yiax Aj£j£ o_jLuC.Lj ^IxJI ^_y gS x 

Aj_)_jlx 3 (jj_II "i _ il »ryl" J_ jx _£x_J j .AaliAxll i_SjUxill j CjLuijIxxII 

-i g ^ ^gJJ ojjuiVl al jsl ju AjLuuII" ^jgAx jj;xi s\a jla t jjl uliv na 

- g »l A__J jS_^xll JsIxjVI A^l jl iil]j iAj^iSx jc. <■ tm^llj AjLijaxV 
^xi*JI ^tgjxJlj AjxIxJI Aijxxll (jx -wl j £7 Ajxj ^gJc. Atuxj ^)»<-il» xll ^JlxJI 

I g < t a^ j *» /> A_j ^Jaj ^Ac j' yr.VI ^ ^ ■ la .AaoLlII Ajui_jIxa 1 I j 

^g_a _all * j^j iAxill (Jx-ujj ^ ‘ijU.MI jl lg j% jxj iJjai I ?Li h-jI t . I ^U 

AaxLtJI Aa^jxxll 4 jL>>al i 11. ^ ^a jjjxC (j-»l ■ (clllj ^xj . JsuxVI 

lg*~'a. *-,• Igulc aLaJC-VI (j^xJ AuxLlII Ajoi jlxxll (jl j i> —SjLtx]l jx- Ia^jjC Ic. 
Jjj _ui ^g_lc j jM a^-ll ^gA-aail (J ji«VI Jjluijll jx _^SI u- ^l-k 'll L^Lxl 

I^gJc (__jxaJJ j J J .'j' II AjjlVi jc. Ajja^JI ,-iiSJI Ai.1 AlLlA njlixll 

j_£J 3 tJjS jx jVi'M jl ojx nljla.jjjjLui liK Lui a j&a ( _g-uLla jSI’ 

Gender (jA_iaJI) a j».tWll Ajj^JI jc. AjjjSxJI ^a^x^a'ill AjuIjj Sale 

j _o ^ y _ill lj _A j_J^3 l jjljJ (_gi (^ill-A lx Ixl .AjIaJI Alj LaC. jl 
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m i * »T Clark j 4 q^q-v I I a \ >■»j 4j|j^]| 

^l\4VnLai'' 4\y* A^liiaVI vJLiVILJI i" JlJIjj 
a —!jU_*l JU-aY (Y • • Y jx ojuuj ) Scientific American 

—WI t— iu a—il li$j ;Ja£I Ail JLoll -AaAIj ^3 ^J*JI 

JjlS LoS ij; I <*3l ja J\ ^J*Ii jiV| CliLol ^-vi».-VI 4jjj 4_s ^ 

» t 
' - ? S- 1 —r?_A j) • ( J, ^ “' ^i*-il AjJc. (_3 ^ I~r> i jjl jjS^aj La] AjLaa i-4 

.(AxaLJI ^ {Jil jAj ^Jtuiajl ^LJI A^olc 4ix-aJ 


^' V ^ ^* > , ‘ J"^ 1 cl)* <0 0 AjLaaII 4 a ^gll j ^-j Ijj 

l^-J Uji ^^>11 i 4.^1 11 ejUj" ».tV A^fllc AjIaj A-ialj ^LtUll 

/ *—_jj£JI ilslj j»Mx.yi o jfr»J J^Li. ^ i—iiLi. JS <j* a VI 

(<Sj4aJ| ^Jj aIluij ojIaiC-Ij ( ->.Lx ]l ,_£ _jSJ 4 i.-»si l j .Aial*JI 

£■—sl^ail (j __a JJ. C. AjA^j 1 Vi^Ajj djuk . Ajuljjj AjjI Ai ^3 AlLsv-a jLiauj 

oj —ft •Uau—j \ —Vi^ajj (Jclijj ^ill A^^all ajft lj] ^»asj .^1 Aaiia^JI 

-J i<i£x-—j —il ^jjl—*JI i jsi i siA LJ JJjjj JJJ ^p]| Aiii£_a]| ^jl ^cJI 

•Thought communities "AjjSill iijltUaJr 


:Ludwik Fleck 4 ^ 4 AL^ 




-.'•*lI Jl—aC-l - A A •-.! r- l^->.l l 3 j__Ss ^ ' m 


fjA ^ LjsJ (j-awaaAaflj ( ■> . n il cLikYI ^Jc. J L^._j] jjjjjSjLJI 

iJ*-aV! ^Jl | ^ ^ T \ ~ ^ 1 j »U ijLaJ(AjC.Liia.1 a^)AUa Asu-a_jj 


j . o> a j_ft iAjjSaJI CjIc-Lo^JL j .(Y 
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^ j U S S' S''" 3 ©IjVl tj4^4y i$j?t)l\ 

I * '• < /\' j 1-• -v i a'r»A-'j ;aJ-lxla illlc-l < n%l l a4 (jl 44 ^£_)ij '{Ji** 
4c.Ua* ^ ©liJaC-1 ©Ld*JI <4) _><4} jl ' 44 —^ U^ 

4 . j^al l ^LC-Laakil (^>o l$J j3' oJjiaJI 4-LalaJI jl£4^ 1 ^a^SJ (j) jl 1*4^4® 

, i^lij v * i I ^ a ^" s - 1 ‘a 1 >a L —il' 

djia 4?ajji r: \ &jA 

. \r ^_J, Ua ■I j; L u^ L-a—ILl ( M“U ~ ^ A^t) 4*la <j^ 

' 3 jj . 4 .r.l ^"'-> 1 Orillia o jliiC-Ll ^JUil AjujIj^J ^»jaI LaS i jaj j__jSjLo1I 

Genesis and Development of a "Ia j-ojj aj^Ic. ALSa- (3^-" “V4£ 

j_^i £ 4 j;,< " .MjU" Aai a_Lu^j aSj ‘tV'o ^Ic. ^ Scientific Fact 

£_a 4 __iaLJ 1 Cl:lc-La=jl ;JzJ.i 4ij*aJI JaLu jl <44 J tA^aixJI tlilcl/iaJ 

,>S 3 j'ile .<_£ jaj Ajjli vljlclaaJ Ajtjllll 443.jUJI <3j*^ll 

<Jl:l _ iL£JI ^_ya Iajo*£ aliwillj t< » W4l a IgjjSj JJ-ojj i^xJI ?j4jtj jC- oAii 

4 j >jl‘a i 4 _ui>Lui ^3 (_j-^l 

r,, UJ jl£a .(J_>4 ^l_jj (> J j> lj^ "44" j4i 

jU&L <la-4 ^J J~a3 j*J Lvov "^-44 A3 jAaJ La.^jJJjjSj^' J-«4J 

4 jIjS Jjij ASj 1 a jfrj] 4jaU4ill 4j2iljjl <3j£aJI alil©l J=k) 3° '«■ _4 ‘^• 3 

. 1 J. ■• y. ■ ■ _2 j Afl 4-iSJj 1 4 . .3'' ^»l*JI " U _jxjj AjlaIc- (J^ 

^_II Ij_iai tl-lil^J ji UiLali ^ a3“ L44? 4 l ^4j&! 44 UJ^J 

'jLab aUajl JLaSU J* "44" J 4^' 

tt-iii cj j» c-3=4i 41il j 4' c 4 4 4^ 4 ^ 4- s"' -‘44 

^ vJLjSj jl 3^1 c .*4 AIjAcj Lia4 j4Jjj 4^4^ IJJ-^ 0 A n?» 1 4-? 
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_*JI l—al <4 lillj 4 ■«. 11 4 ,,.. ..j jps It j^k * r u ^al] I g 'j-s. 

a^oll "(iLla" (J^_p 3$ji Jiis il *i‘ 1 j»lc. ^ L*u j_fi ^i]j j]l jLill 

4 3 J^a-ojl J a j j ''/'ll AjJj^jJI ^■>.''»ll 3 j 3 a, ^3 4 Ul .Vi t 4 j’iIM I 

—' nioJlj I jljJjiSJ 1 “ ”‘” jij-v " II -• .'I ' 

. 1 ^ £ Y jAauiJA 4_li_*ij (_£3ll i . • ■ ^-ii/ill j l iS^Ji j" 
jjj3 (j__a t'vil jla" t3 ^jSj-JI jjia^a **«* 1 tLliVI liUj iAj 

t < < 

jl fi~sI jl£ll)l (jo t( ^Jla ^kC.3 jl 4jlo» <1 iljljlial jl 4 _luI_1« 4_lLaJt/a « ■v l 
l— 00 J a^)^.i.nll tj^.1 joll ^^3 (^o/ajoll Jjjtj 0 »a*j Lao i(jiajo]l ■‘ ll ' 

(JJ_J jo 4 ■ J -il-^'~l. J _L^-i.a j.n^-y- 1 ! (Jo*JI ^3 Iju j»J t(j<3j«a]l jl n't'll jj/u 

4j ^iuaj jl (JjS j^lj hJi^iaII jl f'-\ V “Ciljlc. 3 ! jSl j»A*kHu;l 33 j ‘ ^ ■ .'-»j *11 
A Jokil i. nil .,N\ ^ . >■ 'Vt La£ jj^S 33C- lt^ Jk^aoll Aj jaJil 4 , *-i^all 

J—ja. jj p j j | jpjSk _JI A..ifljwal) jjj jLill ^li (AajLJI 

j— rJ u.l .J 1 >, ^LaaJI JlitliU Auschwitz "jJJiiiji" J&M .a JJ "jilii" 
^ 0 . w"/il l AjjltWI £-LLllI ulllja j£l jo A *1 >A"i..,V (jwraall ^Liil ^ic. 

. 443 jioll Aj-J.tJI 


jj» 1 /i (Jo*oj (Jo& jj j<L o 3l-lial |»jj (J-aaJI IjlA i^LIb (3^1 j 

l_Uui—j A_j 3 (jj j jaj ( y A "> U 15 ^/ill ^-1 jSI 3a^i ^-3 

/| (jLalVl <J_yJ tjiio/ill ^j<a o__j4jS A_baS i^Vih .3jaj'ill 

(Jj; i (j<a ^julall ‘ — 1 ^ II ^13aLiuilj Aj I jj-v ji ■ .'j I I jjlSLa (jjjjljll (jl ( ^A3 j1I 

13_& (jl_S ^aV| A.ilfla. ^gij (| ^A3_jia» ^^Jc. (illj 3*j A^al3ali,mV 3^j_JI 

"liL—ils' ,j£l . 3 j^jllLl 4_iL-<aV 1 (j-a (jj t4jic-li 1 /aj.^C- Jj-a^JI 

jj4J jljJI ^UbI ( a^J ^ljl Lo 4 ‘ Jl»i]l Ji/-ioil jjo a^jir i/i Aj-aS ^tjjb Ajj_^j 

^ °.a~> 1| 1 j.U.a-1^1 J .3j'i^>ll Aj^JaaJ ^j3ll A^>a4j ^JU-^a--e>ll ji A3lj 
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ft t 

3 "° -3JC. 3 ^! 4j I jajlj t "jfiuMXA t-')! ji ^g j urt’ iiV 

_a 3& I 3 AiiJj j 4.j<alc (JjlBi uU 3 * 4 ~i^3i "liLla’ 33^ -^J 

A j/s.-rt 4 Qi /<i fi l 1 jQ-^V jl 333^^ A^li 4 ^*lilll |.iA 4 jlc-ls 

(jjjaiS 3 L L«£ (oLi^JI Jj 3 <jJ4j " jSaiuiji'’ 4_sac. 'iiLla’ jtizJj 

"viLia" jjjc- f-lgV'l ^*_ij . lilliA 4 7 >~Vil (3-iaaj 03 c. 

(J 4 r- 1 _a£ tLublin 4jt4la, I^jIjJjjjSjLoII olid 4 _i . fi Va 

^ II IaJju ^)a.lA jZt 3 ^ ° £ j»Lc. 33 ^.jlxll 4 jAil_jj]t 4 jApl£'VI !)Li4 j 


Genesis and " l —toyij 4 j ^ l c. 4—LLa. 3k " 4Juc. 

<jl£.La=JI 3.^1 CiLa t_sjS dLB Development of a Scientific Fact 

— I_jjl5 jjjJI al l cl 3 ^ — 4j^£s1I 

3 ji^iiiI I 4_ia&')/| i*Lla J-ia3ljj - ij w“ill t 4xalaJI ujl jLjiii.'^l .Isd lIijC. jlul j 

^_11 cl 331 j|_j3l cLaijl-J ckl*il (j - “kka. 3*4 j 3^ 4 j . aAl 

t5 Ij II44I4 cLaiatli Jsi 3jfaj -i 3 t JUlaJI ^^Ic-j .33J 4 jjS 3 djlcLa^. 

i.*iS ^j]l ^ — 1 jlJ4j J3^j' 31 c Laic. (J44 — 4 - ^aLiil 4jj^all 44C-Laa. 

(-_ll j_a.Vl -id jl 4 jjUJI <J 3 a 433.*^i 4 jjSall >JjIc-L«JI 3 ® -XiC. J) 4 -oiii 

34 (_]SIa . I_^ 3 *. j ^g-La-all ^«Ja all jl t 4 jll Ar \1 i ~~ il >\ 'V1 a 3 jl t 44 m ljujil l 

I a'" JJ (_g3 (j^aliJI lg ijLJ^ ilgJ (33S3 kaj 4 _jjUI vJLilc-LoaJI sift 

4j^Sill JaLuSfl o-lA J£ 1^11 (JUJI Vj .4^3j ^JlxAl 4jiiaixJI 

^_a 4 jjC.j 4 " <» 1 1 Lag^a (4l«x^> v_jlj (jlc. ‘—Uj jA j ~~ 4_i^)lx^ala -^J — 

3I 3 J 7-J I 4 j i c.Lai*JI 3 « ^?3^3 4jC-Ia^ 33 ^ 4aJlu1I 3 jSjj .lillj 
*4 3^ 3 ^ <J> C ^3^ "33 ^fcjll 4_s^J .4 ja1c. 4£-Laa>. 44 j1c 3 U-H 
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fuJa^ *i ^lll <_a 4JLL* ^ Ijjli tlLnlLj SJjLaa 4juJjJI 

.4ja1x11 4cLaJI tilt £jL LiIc-LaII 4jjLall JaLiVI — LJa. jlj 

4— a jx-a ^— 11 i _ya —Lai i*il » La /ill jjl 3 JJ A w.i'll A nillj L. j 

<J —^ l—Lj$ia Jj <al-^a] ‘ ^ ■ o*i> < »1 4jC.Lla.Vl J1 jaVI (jjSLl 4 ja1C. 

■ ^kll plLJI Je, 

4_jjIja (j__C oJjLuj 11 Ijjjlj^l (_Jj3 Jal ^ gjc. j»j^juJI lift (_£ jLiij 

4 ‘ al l 4—.d 1—ll JjSj ^ill Lid jll . IgliSlju^xe (JioJ 4j*kll 43 jx*l l 

jj—aj <43.lll ^3 4jlc (_JjLj_j_j 4jajyojl ^ulj ^A 4 ja 1«JI 43^*-«JI jlj 4ljl.LoJI 
f ji L (j! *4ij_)-o LI j 43iLa LI (jjllaJI liiljJ t^ir nMl ^Jtxll (jiC- (jjjlsA Lil 

5- ijl—uiL — "lil—ila" ^jjj Liia. .LLj i «1'4- ^ ("(jj llLiajja" lilliSj j " liLla" 

^jlll (jjliaJI jyi Lli^a jjSI ^Jlll l$3_)*j ^glll "^jUaH" jl — i_u_^a 

.1 an a ^L lrJr 1 i*g3 (jl o! J j* ^l_^dlj ^SsLiAj .^jJaLlI ^3 43j^xn iliilS 
J—i.b (j—a 1$31 a ^^Ic. .Xaj*j ij\ ijixa £3j-a ^ ^al AllkiVl j 

.4j_^ 3 4c. La. 

*1—u (jc J-Ita (jj j . i.a J ^A <4 jlo1c- 4c.La. (JaL (j* (jjlaLuJI ->*L 
^1—jj] (jl—La £ jLa jj\ i4jjLi!I LLAcLaJI lilt £ jLa La jlL jpd .^1x11 
4 ——i*l* 1 1 LaVI ‘ * i J^L. (jx ^1*11 ^ LI ^3 jj_jSjLLa Lai ^ 3 t^lxll 

,Ljiil£jj l^luSLaj 


:Scientism Ajj^kll 

L nlc . LS — £ jLill Jaj jl 4 * 1*11 jjAJ ‘ 4 b -v *M ~i L (Ja 

CiLLLuVI (3 *c.I La La jJj'iL’ill liljljj .l^lja _jA ^jLII (j* — I'jliS 
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iaili] 4 -iaIxII -il-Slal ^1 ajC-illj Aj 3 -jxA-lii V A^JI 

. Midgley Y • •): o w" AilS Lijj££j ^^lla 


Lf 


■J^ 'i ■" ^jC. I >«» -" Uajgia (4j_j£a]l CAcloaJ j_jc dUbi Aj^jiaJ Li] ^»-1 Sj 

« l»l l £ u jj i iLuJ jj ^ IAij La£ 4 l^ljUijj 4 _La 1*JI 4jj_)x-a]l iajl JP 

tlilcLask Lii^-a^j i _ '11 <Vi jlJ Li}3 LyjP~i3 -Aj-ajjll 1 '"l l j-tl AXiL^lj 

; -> ■■■■ ]» ]' ^—!j d ^ j_Lii Li^j]| .i=J ^J] J^Lj 


jP xJI ii] tj *Uaiuj j I_iiSi-aJj .1_Lallc. —g-i] .\i>.n<n'l -^jlaJI ^jj-«u]l£ 

^Ldl (jjSLj j»L*JI I jl -llaic.'^l ( _ ? A j iA-IaIxJI i—iAPxi jl "4jj-dlc. ’ —SL 

4 ■ -^c' l LiJI 4j j^aixJI (J-taj . L&^JjuiSuj ^JLtll aLlijiM ^1.>ijV aJ-Ij-sj Jwasl 


I j, ^ t 4 il 4 ■ ^ j . >4 » .41 Li* <o ^a ~1» " JC. aPjLuJI 

_=>. j C. _ill />* (_jA j i S^)j_<aJ LjLaj j 44_4ajL*^aII djIjx^VI 


"^Lk-lw La” La£j .SPjLjj 4 jj 3 tdl^ tL^jPloMJ 

Liaij-a j-a c.ja. Aj^alxlLa ‘ Y . . i Science and Poetry "jx-illj ^JkJI " 
^JL 3_La ^ 4113 jjSj ) ^1 (j^a Jj j^a]l |>J^aj . . 'ILi’i l*h-v JUJI 
^JkxJI a^laJjui (j-a Jj_^all i > ^ILii LaS ^ Lxa. j] j i^"iH jl Ailajll jl jjxVl 

:i_i^lia jjC IpA La IjJpSj ‘ ^ ViLja. ajLuuilj 


Ijalc. p!*^ J jSall 4 jj5j AjSjS (_jC- Ajf.y^a _jx]l Jjc. lie.] if-ilVI (Jl jp La 
^jil (jiaLiaj Aj&Lu^VI ^_jlxl] Lg^JjJtj aj aim ^ a te-Ljjjill ^ic. Julsiuu vilLij 
t j—a ^c-_j —51 Jc.j .Psychiatry (,^^1 Sr 1 ^^ ^ L-olij tljjSa ^ 

^_a . <a~ia (oUaJI JJ^I aL^J Ljjj£iu (J*^. Aill^Jl Pj£ ■>]! JS ^1^>4 {*&■ 

_II lp_gJ Lika ajj_)*^a ajSa jjli t^LVI j-a ^jj ^1 ^ lAjjLjjtjill JaLoiVI 

j 4SUJ 4jjLa^a jjc- i _ a -Lk.'i!l J ^Lill (jxj jpS, (_J JJj . liJjLLaj dJI jLa J ;-\"u . '<'l l 

. ^ O . : Y . . ^ /s " ."Alaia-e JJC- a__)Sa 4^- j^kall li& 
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JJJ <£Uil (ji i-jljA-a diilS )j.a jl UlUVj 

( _ 5 —2 Uuami —jj 4—J_ja1*JI » » i“) i t (jC- Uj ^aj j "Ull j 

J—£sj1\j ,aI*JI ajjaj*J UjLjwjJI Ja lj.lt LUj <j jj (jajj . JS£ all 

/ 1 ^‘-jlj- i < Ul ' AjIiaJI -Ixj La ^ala_a ^ ^aixjl 

J —£ 2 Ajj^iail ULujl tj Uj! tUi <;-Ja'l UjlijlLajl ^yaj .4j2 (j' ; j 

(LjL^. (jjdjj ^>aa*-J ^ J^UIU Ulh Ujj-W. ,_ja pC. j]l .^ic.) UuUa. <_ijl jsk 
UJ—^ A —^ yd <j jj^Lail U -a-Ja j __pjl a jjj£lI Ujbtijjll (ja ^C. jll .^Jc 
Herbert "jjj£jl—a Ujj_jja"j Max Weber "jjj! y>a£La" JU (jjjJuJI 
u—* ^ Jla 4 j£U*JI UjJ j* ,j ji jpui t^j-iSjJU Jj .Marcuse 

Uj>U..i_i]l AjJa jU-a ajUj UlliS ^ ^New Age '.ij.iaJI I I" j£j jLiul 
J J -—£J c-jUUll ^_ua2 J a-U j j tliilit j UU,^ ^ 4_id*JI 

jAy U£ tlAjj'uaJj l^i^LUlj l^tjjj jj£jj ta_j!_j*J .lljjJj 4_i^ j^al l LjltUa. 

. l$Adj (ja (Jail ^JaJI aJAlsu (ja jSoJ “UkjJ (jl 

JS (ji 

cUjL/U 4.Ja**-> Ajalxil 43^j*-alli t^->1»II ^^2 ^jl j'^' j/ iUl l I '■ dlf - jaJlIi 
( jit (dull lLaj$ju» AaJ*J (jUa.V! (j-0 JJj£ (jiJ tU.lj.wll UjLa. i_] jLJ ^^lt 

■ 1 a t( j .aW I I Uj.— *\ jl l a-lLt (ja jl La _.~'‘ > V. > . .. ^ 14 i^j ^a ^yLaj 

AjjLoll JjLujII ^gi UjwjlJ)i^"lll j (-vlat II (jit t (jiixull jl UkJI jl <LaUJI 1 Y*iil a"» 


Jii '-ijjJa. ji»J U-'JJ-ia — J ."jjJaJI 5£ja. ('J 

6 Uj v > ^ " I 'j elUaslI } jakilj 'J* aj'jt ■ ’‘l i t . ^i w ui *Um> j». -i i V . JvtUali j . ^Jlc. 

>-..i^i 11 j Ajt-uIaJl paaJjli ^j-o _^*«aUc. Jw-Ja2j La£ c£Jl ^ i0 . ,'^ \ 

* k ^ j I ^JA dlj^. CWta> l^JbU^ilaj t Aujla> d)L-) jl-XAil j 
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(JlAc. J ^>1 jaII (j_a 1 

^'»' t Jl_JaJI (>a le-Aj tAjjA»Ja*j fi*ii iS j^^ O^J*^ 

^_ 3 4j .., < J Shi ^klli ."( 5 JpjljU’ (JjjLail ^ jU^b cU^'j 

JK.^i /jjiu US ili -ka>J Uja fSahll ,jJc ajjall bJ yr*^' 

yjjl_J ^3 <_£ jS_>a JjS-a fki' J .Aj&U-ail liU^ua-6 J^a 3-ija.j^il SjUJI 

ia_pUI A3j- all ^JsutJ Ail iAj]U«i jll Lille, j J*Uj j hjlkLi^JI J^C- 

,4j9 Aj j*hhhj yj-al a_j_jii3l ‘laJ Ajl US to. \) . ^> hjUi^ A-Uj ^)J^Ull 

t( ^jU<—it u _2 Aj& lil CA£ CjU j»kU Uxj^U Uia. 

a -.a. ». ^l*i! JC. oj^-a Ul Aj_j«al*JI ^aSjj.AjjaIxII jjA Ic-jj^ UjjSI (J*5j 

/j * ^J1 *J1 i_U<a_j! JiUijll y}jJa2l >—ll jStfl i^ya oAjU- 4 A-a_jkia 

Jja_ii j_ j J J5—ai) AjS t-i3jll ^3 iJUall Jau- ^ j .Lilj=» 

£jj&lj jjkll Jb j S^J lAjjjaJI cUajSlI hj^b-liG. ^ JiU.^11 

jSall ^Uil ,Jb Jay*i J3 IjajS ‘f^ 1 

{ja Aj_yalail U JS £A (jl AlaTk^U tUiajl tLuSaJ >VU-a <_g3 

1 iljji. ts-UU J *1 iallt ^_i jiSil j**i uV ‘ J*V' £*'j yr* IfrilA t£ ja^ 

jjSj 33 j .AjjakJI j»el> 2-- - l> t/ _ 

(jl JiiOU AjLIs Jai iha+J (jj]! AjjSsJI UlltUaJI Jj3 Uuj^at 
1 _3 AjjSsdl hjUUjJI <.., tl')'V 4 ^ LuJjj-iaC- yjl US tAjj^alaJh 

hj j y) A oAuij tljjlt LjUaU-# ^jSI ^U« (3^U ^>Axi] 

(Jjjjj^iwi_j (J_C-lUl a jjUjJI CjUjua^sJI ^jlSj-uS) l^-jS l^UiSj L»._jl_jjSj]l 

»_jjUj 1I b la-Ja) «.Ui*i! jLS pS-u dish uj*iljll ji t(AlUa3i AjIjjI 

^ ^lx]l jjA tjz (J-ali. iljlSj^ AjS!ila.V' J^C- 

" j -v j l J sljU-aja<0J hjlc-Ua» «.UiaC-l ^ ^ ‘y * ^ 

-»"'1 »•»■ ^^3 -h 11 jjJ ^ - \U aj 
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ia3 —jOc. (JjLSL—UI ^3 J*]l ^3 ^Jl 4jkla. bj'l ^jaj tillj J£j 
.j»ljJ—II ^—It IfmLk <jj£j V 43 ^^4^ J jjfu^alxjl j ^aLtJI 1 ±ux A j -a jUal 
cA/^ 4 jj_>a 1I gj jJ«J! £kaj jaII ljjlLl ji c ^*j ji ll'le. liJjjS 

t J—ax-<J ^ :^iiLJI Jx]l 4^j ^jjl " Jxj" (jaJj i^ilj^]| (jiuu ^ 4^.Vaj 

jJt jA la 4a. jj (jjl diljS .4jiijjjj]l jjjLlJI ^j l m<1 I 

U —l' —liJj .4jjall (_>=>jI*-a1I J ^ 5 -akll JLaJI <--u£j Jk ^^alc. 

U ^ gikaJ I js^ill Jai (jx UjLua.1 ajlc-lj tjxil ojkjll *il]j ^3^ 

• 4*3 yt JjjajJj lj] J*J| 

<j'—la J_S ^3 lj_ja.jx 4 jjj )3±i tiiljj J*i ^3 \3p ta4i& j 

t—J—J ‘^-uj-lajlj Jaxkl jjk 4 jA \'l l /jSLaVI ki3 j 4 LjjLii ^3 I** i^jaj 
(AjjLiajsVI l i lk k .1 «jli iS^J 4 4ia jJI I jjl 11 ■.«"■ i j M'ojl l HjaJ 

aJj^I Luj -jj 33 jjc. 4iii^a ajJjj ^al ^Jl 0 j* JS c ^J=uu J 

0“"^' LiJjLj .(_$ jaj liLja.1 l g4llVi 33 jl i/jLi^VI (jjaau ^ J»J] 4 ■ -.14 1 1 

t^jjaxJI l j i j a T j ^^Jc. a-iaka 4a3.i*k £*l4jj 1-°..'^ ajLicL ^ ja^l l 

:3-)j_ja-a]l CjLJ j'ji.i'j/1 jjx jjc. jJI 


. aJ-lx_ia a y^j JxJ] 


• II iJj^S ^^-ia ^Jj 4 kn-« JxJI * 

• J ' ~ " » ^ koll £ .aja^all ^3 J* Jl 4j.o t a j La] ^ ‘ j . -il ^ ^ ^ w ^ ^ ^ 

J—S]j 4^ix]l (jc. 4 slj* k< i 4 jjj■> ^3 Jl pU I I 4^.jl ^ya 4 ^.j JS Ljjjilj 

.4j3l j > oa ll /^o 

» 

4 —jjjj ^al iaJ.i*juJI j^ilisJI o3A ^Jc. i_iijjj J * 

.4j-iai JxJI ^ Ajj^aLi. ajj^jallj i_>jj]j ‘■£' a '> 4.11 
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Liijlj ‘ _ ijl3. (J£ (jli l^l*JI < i \ . '.l^-l . j ^ 

" 1 "L-JSkjlJ "fj*!!’ LLajgia 

^ 2 J .^1*11 ^ A^a.1 y cjjM' ‘(H 4 J ->^) 

•— » i jLjaa-l ^jC- liuiSjl (ja-i l-iil L-ojI <jl *■ . 

t J*]| ^^ 'n.y' 'LuUkjL cdjLij LilSa slix-a ilAc. j iiiii 

. IgliJj ^Sj tl)laU*Jlj 

1 ^ ^q| ^j| ^jiajJLl ^LlU aJAx/all ^SIjaIIj Aa.j^U 1 ~4 i 

j - J.-X' l 21 Jj .Nj-v ‘ J^U-JIj Ja*ll jA j VI tUSjia. Laic. tio jiSli a^*j 
i jj l IkjJAJ ojlijclj cJ-as-^ll 4j11 jL-£» La -0 j»C. jll J ■ A_l>ai*_l\ Aaja-oll 
A_jLa=JI -II J »H Ji.^j La^jc. La jla tll t - a l T . a <ji Vij . a/il lj jSs'iW 

.oili*j oJji ^-o l^Laiail (J-alx-al 
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♦♦ 

4i3k Sj^aui ^Lai (_ialj jA j "tjj ll'ii.ij i" 4j3ljCjjjill jjaoJI j$isu 

jjju 3_!I ' ja»1U 4^_ua)j iAjJaL^JI j^A jJIj CiV<JI*a3U 

.12 Aj'l£j t juiil.vL £_iual sJ jj JljLaj "^jjllou j i" AjjjjI£jjI£JI 

^JJ.' ‘ “ jjfl (_»jIaj AijljL- i i' 3 ^j1 uj£ 

.AjJli 

jjllijjl Jk. : Roland Barthes Jj ^ jj" 
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4 jA (JjuiL £3j>a tfi (jc- J^oll I^A "<Jax^o" Jail 

< ^ ■ ,-i l^jj'll J_i( A iilL (Jxuijj (AjaIxJI 4i^uo]l ^LolxJI 

-1 l-v"' ,..1 ' «Ti AjjJaljiaVI jliii.VI (_^iaLLa li£j ‘■‘*j~il ' l J J '" CLiLujI^ ill j 

j ( X->ua_aJl ^ (Jiiau {ya ^C. jll ^^1*3 . jpjjJ-oSJI a 

tliLlI ^gi (JjVl £3_j-a]l ijl^j (Jiis (jli 4 0 jjjS ^51 yt 4jjjj 

oA<UT-a]' 4_i«l*Jl 4i^)**aJI 3*jj .IaJjSlu^ 4j! c I J 4j 4_jjptAll " 

4_*_uj La J ^kil ^gjtxaa^all ^£jsl] 1 <ag <n '_j 44 _oa1*JI ^JajJI jSLal ^ya At-A jjl 

4 jLa*_all C-JjLaji! 4_53aJ (Jj» i-isMIj I.3A {jr-i*^i»nj .Lia.^jj£j 

4__Lalxj| t_l_jl_aJill c-1__>=*■) i_j^LjjI j ^xlxJI 'i<i aJLjx ^^Jc. i—s^jxlil 

i.-ile.j .>»^a]| ^ 11 <Lolc- a_^Iij silli (_Jj2 f '‘Vu jj . ^ \ I Y £J_^a 

.4jaui^1I 4_jaLl 1I ^al jxll ^)l-»Vi Lo3jC LgJ l _yayn'\\i.a Ajj 


ujjlaall ^ :t &ja 

j3jlj LoJ 4_$gj3j 4jli.yi ylfi 33 ?t_JjlaJill cLJxJI ^_y^J IjLol 
^ :© \_5jIa” AjljaLiII jC- 3j_^a]| A3_>*-a] lAjlakiflj 4Al&j 

J jj_a sJJ o jul j a Li i i >iiall (JjLai_j)l (JjLmjI v _j jLalJl ji LaS Harre 

. ^ ^ A ^ Y "(_£ jIa" ASj^o A j«al& A3j*-« ^^ic- 




aLi ' ''f'J . ( _ 5 aja Jl ( ,Uil c_lJJ .J Ljj^a ^ ji.t'iC- k—J 7>'" JLoJ 

vj 5 cSJ—?-4j £-*W f^' J 

J^jk-a _J J_3j 1 4_lil^JI JllaJI JJiafll "Hypothesis 1 AjjJaJ jl £• j^AJ 

/jSaj i'»m i__ijLaJill ^jaj-ajj . I i"»A.l ^J| ^I" 1 Vi j t ~7 > s\\ V _yl AjjJaJII 
*- °jj Lll ^ysk—3U j.virj (Ja^l ‘ t-~4^ l r- ! Ji t ‘ !, M.A]l >_}a-Liil «■ Ij f -»^ . ~» il l 

JjaVI ^-djl J “ J 0jllillj .L^u».j Jlllll JJ Jaj d;->: 

4__j^jajll £tjl_!ij dl-iji I Li .l^<Ja3_j jl A^.jJoaII 4-iiJaJ]l Lai ~ 

b j ■>■ ■« l 'J j a ^Ajj i S3jaII JjAxj jIIa^Ls tA^j^jln.nll AjjJa Jll 

dl_3bJ 4_da Jll £_d>jJ tAAC-ILI AjjLjVI ^>aa*J JI .'.VitaA jjVk.'H jJAaJj 

.AjaUI AjJaill ALlcJ IA M A"il ^J l.lnj 4 oh-^ ^ A-ajL-aJI dll j\y. : \')< I 

k^JL^LU ^Ul Jbj—LiJI 0±£J fluid’ll £• J4JOI (3° Jl Jc-J 

4_ia__miJI 4__4a1xJI l J_aLll (Jla-a J JaxIL ^jjlicuLall (Jj 3 (jA A4 a1xJ1 

(jj^j—lajj fcl ■ ..a1».II jya I Ji£ Jj J1J ^-'itmi Ajaiy^^La jA J. Jl Jc) 

-J I art! (HVl:lt "jUj_ar IJllijlS ajLocb Jllil 


JxJI A a i uHi J c-1 A';-k.VI Lc . ^ QJ‘ ^~“ ^A‘Vy'11 Ja rjA AjAjui -laLj (_yz\ jjC.1 

- |_),^»all I Lb liikV LaS 


c J_ oxaIL <_Ja*JI 4 » ;>L1 ^jjj t JjJI JaC. A^SjS J Joj]l aJ4*4A l.ijj 

Jl _jaSI (J^Ij ^jIhaJI c.Lii c-j jj.Vj.aIj aJjIjjaII AillL Aill JSil I it*•sj La j&j 

l^ui_ j! (jAA <^l Jll ^jiaxjl IjA2lJ (^A^Huia!! JLajl (JSLu Lj .AjajuuJ AjaLlII 

^a JLu _^aV I jSJj iAaajaJ l AjaIxJI AJJlaIL Ajal£ AjI jJ 

4_a-J-ill a Lb ^jJI JLill ' -!•» 'I " ILb SjLo jjia. 4_iibLa i jC- ^)Jxa 1I JLoll I Lb 

k* i■ -tjl iliA AjkJaj^LAH Aj^ajll J jLjC-VI .AilajJlj £a4^a]I jj 

k-"< i-n. ‘A ale- ASjlau ^■ 'J' •»!«II ( ijLaJil aLaa Vj A4^A^a3 

dlL^a k^aadll dlVI-a-a ^-Loul JI I Jaj 4_ia.^jAj Aj_^aj Jc. j Jtll J^ajV 
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,j£ij . i. ij )\aJlil 4 a j'i’n'II t't'jr. jj »_S^lJii.l j Ub j AjjalxJI 

4jSj£ j ( Y : Y _)iajl 'j ^ Owi^ll ( JL*JI 4Mmj (_3J_^iail "jj-iajJ (Jiail 


•, ybbflLjl ' 1 1 

Lr ai*Ji (_jjiuiSn j 4 _m.1*J1 43 j3La)I Y : Y £j JA 
‘Formal Science (<j—?^]1) ^ if- * jy^ j £y 

^_1c . i4-al*Jl 4j'llt~. j » L aI t JI <a l^j j!_jLa ^^iil ajyual\ lj£jj 

I it 

t _jLaj i.*~' '*v ‘ (JjjliiJl ■ ill . : V-<V ^<al^ _jA ^_j jIkj'J I jl o^>Sa 

t ( _gj-ljJg]l ^JlxJI i ° • ^1 4ijL-all jj-oVI J_)-a “Lp^i illlp jaxc 

4 r. 1 l*»-l 4 » i - Vi I I 3 ^j.l<aTl<a ^_a\ J * .ill I.IA pl» II j . 4jt^A<aJI jl 

‘JaSa tlUj ^3 4»j.»Ull 4 ^aLo /jC- 43jU-a 

CLij_=vJI j ilj'V j Lai—2l! ^^p.VI JlSaiVI ^ 4_s liiLo jjSj jl j*l*JI 

Cj^l_:dl (^3 jl 4 jj£jjj l.a l>V 1 ^ll*JI (JSoj ^k l* . i^ . J I Jlo 

?— 1*11 Standard Account 3 ' j 3 J 

: ish ^ 

o CjV jLwi—J j^-ll l^ia^ jj dll j > >ijii 4axii*JI CLiljj)^ ill j] y * 

. jliiOU aLIb 

"J J 1 "* * * I*'“‘V I a3A ,jC. wLiljla.1 <aj ^^ill liliV; * 

j! d i»l >, ^ JjSIjI ix<a (jjl^aJI 5 

i J_j t a“' j 1 j 1 iir. j A ^lA'i' l 4 t-iml j i Aj^yjui^ ^lLiJI i_Jj^al_aJ 3iSj * 

.^aLdl >_i^L^ V jl ^1 <UakJI Jl j£ -s 11 • j -^jU]I ^UaJI ^-x> 
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"A_M_uajll <iuj_lall” _ J 4_]a*aj La £a ^gJLIlAJJ 4_a3 jalli (Aalf. Aiuaajj 

•Chalmers ^‘WjjalLST * Positivism 

t 

IfeljlC-La ijJJj 4jaixJI Aij**all (jjj Aiijaill ^^Jc- ajjlS ojSill aJA (jl jiyj 

4_s jxj J3 <_£All dl3 jll ^ia . LaLaJ vr •>»l J (JSjij (j jk^l 4ijxall Jl^niil ja 

^lLlIui _j ^gjll aLuiVI (__pa*j tilljA (jli 44_LajJI IjjL^a. ^3 SjjjS aLiiiil Aj2 

^_a| j» all 4 . il L»-\ II a jj_ia f J«JI j . IgjLjl ^Jl 1 _$l Ig'il/il 

VI ^ " C- A I •" jja^l 4.*!il,i)l (J^lk <ja LaJa JjLolj ^4 Ojlcftll 4jjjj_a 
iAjajaa. A_Lii jjjlaj 4 si, •'a'-ij 4 (jjlLJI 4»j/'-n."i J^Lk jaj i «LiJ liLill 
. IgjruajJj ■»J.'1-«1I pllxJI jLaj CLjIj jlkill jjUoj Xa (J^lk. jaj 


L?- 5 -- £-i t> 'j-lC. UjSj ^jUJI Ajjaill 

A4*^i l jji=».Ldl l j a x ;_Lal*jj cs j 1I (Jjt^alfill j t^^ajajll ^IxJI 3-al >ai JjSxj 
{ alxjl " jj jj&ll " (jjj Jajljjll jA J (jj-ia rrjJajJ tjjJjS tAoiujj 

(i La 1 . al aHI Aj ^jAj ^jlll Jutall ^JLaxJI JaLuull tlAJAaJj 

4_JijL.il jc. jj lir'ill AjSjSj 4 a .lajxall AjalxJI Aija-oll £ Ljl ^ijja jC- AjjSkjJI 

-AajtWij ^ajyijll ^Ull 

> 

4A 4fck a A_ilj 4 _ n^i >-lljl£ jl LaS 4_iajj jll AjalxJI ASjxall jAu J3j 

jl—ptl — cJj^ 1 _jJl (J_^1 (j* — 4 lia'lVl (ja jjSj iTlmj! ^^Aj 

alj aJ J aV| 4 iUi~~'jj tAma 4_^J Ajamjll Aaalxll cllj^jlll AjlaS t_ljluii 

ja JUlu^I ^jL ‘i* J"^'" a^A jjaVI s^liljja-a «1 Aa^-jj' AalaC- 
4.>ile.>« all Aaajjll Axlll ^Jl AjnJjJaLall Aja.ajll AaalxJI 4■«.g111 

4 \\\i\W t^ AO V ■ _ \ V^Aj ^ajl£ 4jwCiaj! *Uiu< 3^11 AiUttkII 

i.— y-au j l&J jj yaj jAl^Sall A3^Ic- ^j!j 

jIaII j jjl <, j\j£ <—la>U^a J^axo 
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J—a. ^—11 — AjLaj taJA A-ilaC £jlj Jji alAsjlia]! Jja Aixlj '”■■■'' 

_ill lAjl.ic.lj AjaLlII ASjjJI AjIjS cLjI ^gjll 13 ■ ••»» CjI jlaiJI ~ jjjS 

Jj—aoj iA_ia 1*JI ASjjll Aj!a£ Jixi .^xii^C abjl lLuISL JjIj 

tJjSJjll ^JC Jja cJj-oJJ La JSj JjJJ^IjII (jjjil A_£jLa3k.^)j]l AjaLJI (Jjbijll 


A__3jjla1] SjjaaII Aj.a».i^ 31 Aijt^all ^J1 1 Jlaojl j 4 jauj jjC Ajjlc ^jaILoj 
(A— jolc A , „1 >,<i JUa) i_JjjjLL<l1I (jLxmJI £a AjjaaIa ajji^a ^jjj .AjaIxJI 

.(r :Y ^j^JI ) 


L?_>=*-j C5-^ S-ljbjlls .(JjaII IjA Jl jla Aas^jj]! ^Jiuiuilwij 

£.—ilj (j—aj t(J <9*11 Jj j J >J Jjjjli AjajjlljJ ^aJJ (JaxaII 

A I 'j i ^ ojji.tuoll AjaIxJI Cjjauil (_$! j Ja*^ A-Lojuj^II ilCl Jw.:ll 
_ij" _) la oJalj aJJ^oll A jl~^l .ill UjI U->. ^i.aII Jja _J~> JJC ^ic .iaj*j 

"j ( s^LajjpVl jj ^1 ) Polymerase " jjj^aJj/j Enzyme 


p Ijl I—ijlc 4(J**-<J1 ^ L j^ilj .Molecule ”«•(_$ j=». 

J jJ »1 Til .Ajabii AjlI tLil ASjlLa Aid ^Jl djUaiia*^ali 

£ 3ja Jja Ja'iV' Lijl >' 'J~> \» a II jjjij LoSa. . " 1 t A-Aa* 11 

Jl j CliLai£Lll (jjjuJa^a 4 °~~Jj . _ji! £-9 ya ^Jj A . ^>1 A. AjJj AjjS.3 

A—jliil AjuSJj aJJaa-a JjIxa AxJAJIuiaII (JjLalSil JjjSj J;l Jj^lA t V*.’ J] 

_j ji«Ml ^ J_Jaj JjLaJal $AjaIc AjliLa jl JaxaII JjISa IgJjljj Jjc 

AjaLlJI aIUaII alj3 ^j'aj..’J .Aij^^l AjaUJI Ax-Laadl JaS /ya * ^^■ ..V1J 


Subunit "AjCjS aJa^j" ijLa ali blS j_gjL*A (jbJL t jila.Lsll AcLo^. Ja».lj i ya 

^ jJI A—jUt.1I j i^yytjSjj (^Lu jjlc ab " jjjjAjJ jj " jl 

A _idll j ^'iItwU-i^^aII JjjajJl) ( >j-3 icLajuiVl aJA (Jas^ cL'-dl Uja JjjaJ^HuU 


(A_ cl A-W.il 


cl—-Jjiil AjiLiijllj Lai ■ ~jV-l ^j. 1 AjkljJI 
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l" il ^K' l -*11M jljoo Jgl -v 11 i '■» . y*s _iaj IgJLjlJgj “Oaila-o CjI?> 

• ** 

, t 

4 ~v - H I 4 ai 44l*C ^. .I'i'i j| ^jjjl. *VI 41» Qj Lai 4 ^ _:1 ij/i i_JulLmlj 

% 

1_>A Jiu L>1 J iJLaSll l^C-jL A-ll Vualj 4s.jl.lll 4*111 JJ 44*1x11 

^t.,u,4i_J (jl J_g-9 4^-lilxll J tf .l.lTkU .1 La Lai j . 4 jLox 1I JLaS £• jLS allVjLi-o 

£_sl JM J 4 l 1 S3 jlaJj**ll 4_i*lxll <JLllcLluV 1 jJsxj 4x4jlaj 4all ji£l ^£jlall 

4_*^jla4* Jja. l^llajaijl 4 j j£a 4C-l*^, i. aj^ (JJ4 *i LoS i^olxll i_J**JI 

^JlxA] J *11 x 1 Ajjxlll <■ jl*a jV 1 J dlUSjLxll j djLw>jLa*ll 4Sjjj** 


j UjLLjJjil -l4ki (_u£ JJ 4*ul jJ — 4jJ4sJi pLjAlSll (J*** jji 

a_4J_<4 J jjSilll JJ t4jjaJil! oJA eljal 4jift J Jaill JjS 

jljj4 llj 4*1x11 4jal4.ll jt J4**J 43 jx* JJ ^1 "i*\*i j»4 $l$jljaJ 

1 j jle. < _ s 44jj jll 4.jml ■ ,|V1 .1C.I Jill ;jl jLu&VI J jj* fc>»l j t£- jj- 4JJ*11 ^alxll 

j* J44$ 3.2C- al) ja*iJI ^juj jl! lgj*2j t4jjaJi!l »4A -bilaiaJ 

-J iiaJl jj*La Jj* i^pLi^Vl (*1^) Li^_aljjjll ,J Sj*alx*ll ojlc. jjJaj*ll 

^Lo-IkaVl J (l Q ill kjj 4 j Ju il c ''' 'J > yljSjJ JG' U-SjxSllJ jjlull 

.t*il mKII 4 -j-^ (Jj4xjj 


4 i-.l l 1 i*M 4I I JS ^3 1^4 jl3l j 4j jj-s. 11 1 " ■! jl^» H Jjt ,'jj 3C.lj3 4jl »aTl 

Deoxyribose Nucleic Acid, DNA "1— 'd! -11 si—a ^Jc. ^sy=d 4j1l J Sk 

i(aj— uil liLilSjjj j_jjjij jjjjSji -_£j < t jj>*«^vi (_>*>jaia (_ 5 jjjii jj4i*iji jij 
J.^-V j ,t*.lLu7)J^ll ^rli'V 4 *j£UI 4;iljjll SjLill 4 ‘i4, ><1qll 444 !j^j^l l S^Lall jAj 

(aljl_ipJ^)jl 4 1-1 .J ji ^2j 4 j-vB Ij^iJ! ^ 4 jj 4^JI ». .. ’ I jUirl l ( *4*a. J jSilb 

4.1 t i' il 44 J 1 j^Jjll jXjju*ij 4jaj^ ^3 * L . S 'St 4 4oj14*jS aljLu^Ja 45^-? 

4 i.l llj f\ Cj^lc-liu 4^aj|h I<q ( a^i AJjlmLujI aIIxca 
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^ja (Jiklj diljjjj^jJI lajl ,jji t ^ j > >>jj (_J^uLi j 

< _ s __3jVI 4 |\ it ^iajl j .^Ac. *—AjLaC. 

j—a Jaj jL <JU SjjLi 4^ii J *c. ^jj iliia. ‘ Transcription 'Vtjouir ajWj 
A jLmJI oj £> ~*y<J 4<jjiajl_p^ (_^a LoiLuil L—iS^all Li-i II 

(' dll (j_C. ajl_4C- dlLajJ^VI j ^ dlLaJ^jVI AaJ 4 U.,il ji 

—llj tRNA Polymerase, RNAP " jjjxaJj —j Lij’ —II 

oc .1 3J i!_i.3 _II .iajjj <J j]l A_^jl jiLall dilaLJI 

( t 

4 ilL} Jajj u" ll‘n_^aJI jJxaLuij _jl o^>adll >—S_)* 4 il jl 

^_pa 42 JI jl tJj kjl ijlulS jjj _jjjI_)J RNA Ijj —1L ^jXj-oj JOual l (jjU.1 

j —« JjUI «-l 5 jOI 1 a* .(Ribonucleic Acid jl' c 5 j>^' 

^ja 4 i-ij.ui L- ll '^ jSj ' * I■ ■■!■-'’'< j 4 j.VlxVI I ajioi lA^.1 j 

jj —j tuj jU-wil l i j±>j_)A\ k \f \ jol 4^oj^UI (,jjjj£ll j 

. ( _ s _il 4 j11j1I 41^.^jaII Ijj —!l 


zrrx::x 


DNA 

Step 1: transcription 
RNA 


TTi ! i ! i 1 i i 1 m 1 rrrr 

J3- Step 2: translation 

0 007 Ls. /A 0—, protein (chain of amino acids) 


. 4' )\ ij'ij^JI ^Ijjj tJ^-lj-o ij£- ^ 'ij.isijj ^j-sj ^ — ^ isjjj-a 
4___jLa*Jl ai—A .^JjVI * j l* 1 A_11j lA.Vt.^i (jaJ ^^All Aj_^aji]l (^gl* 11 j 

Lij ^JhY' >-4j£jj — ij Will 4^j (_gic. — 4j_jaJill 4~‘ '•n j~*nnj . '•cjudill t _ g A j 

.1 J j 11 £|~u ^ J4J4 J-al jaJI ^uajoj 4 4, "-S;)A jj RNAP ' jjjioJjj 

a2—C. J -a <-4— $J* Six* jl£ c-^jz. k> ’ JJJjOjr ^j" (^j 4 ) Jj^ 44 
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ej & _ui _SS " jjjJoJjl tij " 11 4 juI jJ jo V-ljJ tal j=d 

" 4 \c . joll o-i a.jll' j & j 44__jjSjjj 4uS jj*.a e ja _;j.l 4 _miIj.1j 4_ijaull 

4 _ s_^*-oj 4 _j^>aill Cjj__>a.l j -Alpha, □ tail" ja-i-ib AijjxxJI 4A* Subunit 

4 _jloUu 4jj4=JI ? 4j 1S jo Georgina Lloyd "-^il Lua. j_»" » 

lc. 4 '. -V'-'ll 4jJLiioll iJjLusIjJI jo 4l»olm jo Ifr ja. lAjlkck > 14 _)i 

~ M ~Vi ^_Jl 1 ^ ^->1 Jjo (4_)^Lj 3I ^LlLlj jjjj . ' lill " 4u3^)lall a-la .^11 4-j^p 

jljj <JllW ^•■’1 j^ajjll jo 1 ikoJ ulilo 4jLo£ul l L-! j~> il l 

oik (Jjooaljj f^C- (Jj)*<*!-*II j£oJj .4loC. i_J_jLol j jj ^ L oj l^J Lij —11 t -u£ ji 
"Y • * X l_^ijjaj J__JjI' J (j-aliJI £A_)oll ijj^ull jo 4C-j ov o l l 

4 Ikla ^ k 1 ill 4 jC- jail a-la. jll jo jVi-s t.:'l ^Jl ^Lu^VI'' —: jjixoll j 

aikoll <Hj 1 ja~y -n" ^ j jluoll ^ ..nil 4’log JjjlSj ^>a.l j a (4j3jlall j j: jill 

Requirement for two copies of RNA polymerase alpha subunit ” L jkdl 
C-terminal domain for synergistic transcription activation at complex 

bacterial promoters. 


a^m jll jaidl iil r :Y ^j4xll 

_3jj cujjl ail) j a 1.11C. 4 Y » « X jilc "IgJLjS J 4)Ho £oai 

_ II ^>1 _ *J1 (JSjill ^Jlull (jolia'^l 4 Lull (jo 4jujjI j 4£. jo . ao 

lo-laxoll 4uloxoll ^uliill 4juiljo e-lauj La IjjjS 

1_all 4_.jC jail ala.jll (jo -la.1 j «.(_£ ja. 4c. 1 i-nml /jo 4ull LiLoajU Lo ^jiSa 

Synergistic jjl—loll J*all j$kj ji aCTD 4 uajkll jjjjill 4 lku ^k 
CRP ^lrvll jj j jipS?I diliuija ^ 5 jLaj 1 Jjaiooll jiijjdl (Jol£ll effect 
jtsi ic j—« 4 —1 jjU-a lal j ^joj i Cyclic AMP Receptor Protein 
C5— 1b 4_aj_*ij (jill juoiJ) Upstream Recognition Element UP —II 




j <_£jil <UV© Jl jjlu ^cjbillj ^ © 4 Y iIjIjaaII 4© £jj*-a J ^uioll 
jj jjSJI 4__alai« ^j__2 lill 4 j£ jill o-i^JI j-a a .1^.1j aAaa .j AC-Uaaulj jl 

l).'"' 1 '" (jjjjj ill JS £-a jZLall Jc-liill DCTD AjSjlall 
jlijll ^c-jj ^ j -DNA Ijj —IIj CRP JLJI (jjjjlpSn c")U»ij3 

I £ 1 nCTD 4 JjUl (j_ 5 —JjSJI Alialo lill 4jC-jill oJS^jll jb aIjIDI 
Jc-lailb IgJ ^auU (_jillj iLa]l jjc- tl^jjUaj .N^jjll jjaaI! IgjjSjj 

CRP <_$—alaJ jJjjj —ipS/l cjliuija JialuwJI jiijjjll ,ja J£ £-a 
I—all ajc. jail SjaJI jlSLalj jij bj —11 j Cyclic AMP Receptor Protein 
(Jll ->-V JjaLouill jjjj jJI £--a Jc-laill oCTD 4j3jlall jjjj^ll Ailaia ^3 
^Cuiill iJLibSj* ^3 4 w l j j] ^3 bj_II j CRP JllaJI jj j jLo'v'l iHjliuja 

jjjj IsJ^I ‘-“'I* ■■’j3 (_gjl ~vV Jjaim all jjjjjlll Jc. o-lalix-all oJax-oll 

"Cj—jl jj)j 4 m £ Blatter et al. "<&Jj j£b" ) CRP JLJI 

I I *1 *\ £ Tang et al. "4ija_j gib" j c > 415 H £ Busby and Ebright 

Savery et al. "4—Ljaj .jjiU'j 4115 £b Zhou et al. "4Lja j j*j" j 
Jc-laij Jilall JjJjII J jiaVI Jc. Asal aJl v_i*j-all j^j .( Y • • * 41 55A 
■4 JSjiaJI j J jSJI Ajalald ^3 lill AjC-jill sJta. jll J-a *>■-»'•» ^£3 jail J ~ b ■ "II 

o aKI I jj j jjjSM aljlL-; a 3 ^.lla-S? JjSI^aII jj 3 jJ ! jx J2 £x nCTD 
"Lalg-iiijl" i'll" Murakami et al. "Aijjaj ^-#ISIjja" ) b©—!l j CRP 
j—aJj .( Y » • . Ozoline et al. "*■ —syj^ jyljjji" 4 1 5 *1V Ishihama 
J Jc.l£u nCTD AjSjlall jjjflll lill A^C-jill a.iajl jl ^ jiiaj 

-J£ ^3 jSj fj j) “ j- ‘111 -jl 3 . -- .. V'■<■■ ' j* JS ^.Ij alio 

Aaiaic ^3 lill 4 jC-js1I 3 ]' 0 ^- a ix^ajl -c.ii -^■■i :.'.' 1 js ^Ij^X-lai 

I _fajj3 3 3_J 3 I' . '• ^ *-^ Q - ULA ll «‘OCTD •bijUl j js jSJI 

. Y © "» Y : Y . . Y 
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_!^el' j__£J j c •- jjj\ ■j.'ll 0 jbi]l _jbk_sl 4 <ag <n 4 jj» >.-i ^3 <iL jV 

jl—Li ajbj t4jyla Li^ i_g^ bljj 3 jl» qj lgi^)3j 

^_3 £ t * jlkb i J i kV i ^ A jbiUJ £ 2 klj* J) 

•■"'! " lill " A^^sll S-i^jll JaC. 4jsft ^ ‘ ^ l « 

aj 3 ] ^-9 Cl* e-'x U^J ‘ CRP CxjyjW iJlilLuja , 3 -sla.V 

'*j (^ ^ ^ i "Aiijaj jx5b"_ j 4jbbJI ^aJ^-all 4 a*) 1. <j l^jjjjij 

lill 4yC- Jill SA2 l jll jl J jj ,3^]l ^uajla^all Jya 3 1 3 )! 1 £ 41 1- a ..: ^ya 

^ _SiaJI I > " il s.i.. i ^-il-a-V i_}rfua<all jjjj_)JI ( 3 * £-° Jc-lall 

"4 <;j*j _J l-ili ^yJj-all 4_b)Uu (jJ! LaxJ IjJ —II j CRP 

.(mi 


4ysj£ j " jjjJAiljj bj" _II t—ySjj v_JjL»bll ,_>3=0 3 Jj b IjLal 

e-^j_b JS (jjj tAa-lilall J 30 I ( _ s ic- i_jjJLill Jja. jj-ij ^ixil 3 ] Jbj V«vLoC 

Ic- J.. -Ja jm - jl ;V-I 3 a9A lillj ^ by ji^ill jJbJI ^ 

f 

lib. I »jlr- J .^_a£j V 4jb.VI a4A (_J^J -^l»I' 4.jm*ilb 4jj llmdLLa 

3 AJ 3 ^j^jjVI liA ’■*;ll I jLcJ ' :JyJ| ^jc- Ajla.'yi 4JjLi-o ^^9 l-ljj jl 

4 ^yk^ycll 4jaAVI JJ-ISU Jl jjJI <jC. 4jl_OU 4 jIaJI 4_Iaij jiaJJ Ta JJC- 

j» 9 J jl 4jlA.ll UJ jxJ t" v-> s" ^j-iill " 4 jLoC. ^ " jjjJAiijj lij —II jjjj 

I_jj" _II i_jj£jj Aj^ajll (jajJiij .juUI Aa._jil ^ic. 4Xuu ^J_jjyi IjA 

>53 '-5* fjk ^-uijjll (jj <—ya. tbjjlJI <_j3 "jjjJAjljj 

< 

— 1 j ^lll 4jiJj|jL^a<all t All.■—il jil^-Liil r~±u 

jjj I_JJjSJI Lft^Li lij" —II (J-aC. 3-iljTl — Jlball JjfuJ ^ic. 

. kJLibl I' ^ya ajJC. jl jL-uVI ^_lc. JJj'bll 
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:4_LiLuJ! Ajjaull Ajjaji fLu 


J) »>5) RNAP " j^J* Uj —!l ^1 a^j jj^Ul 

li* JjC- j-° {*» i _5 •— jl-?-! j* aJ_j^.jj jj-alxj (Xi-iSJ jkj ^ z a Juj 

jl 5—2jx_« Jjji <Jl=k AjI 4 j-i c -J • ^gjUxuSJI AjjSji 1 ^ji:l<,l j t jjjj_>Jl 

AjjxaVl (^yaLa^VI jx A \ . .:\..i ju» jjSl: RNAP " JJ jJ-aJjJ lij" —11 ^jjjl 

jj—JjSlIj J^jj—l^l kljljj J-« A- hx^> -ll-SC-l jx I^jj^j ^ill 

Ij_£J A_LoC. A A jc ■‘s 4j^xai ~ Al'lj ^3 — <& -\ * t j --v jj ' ~~ I I j 

u— lc- a —3jj Sequencing "^IjaII Jj-^" <3 ^ Vj • JS-il' 

RNAP 11 jjJJ-aJ j J Ijj" 11 Aj _jS-ail A jm j>H jj^aLa^V I k I nj'i £-AjJ 

V_J jl aJill uli-ll i! J Sj .aJ ' 4 ar <C1.11 *—'■£ jlll » j-v ! ^LoVl ^Jl 3 jlrv jjaj 

ujl^^jll ja 22c- j a RNAP jjjjxuljj Uj 1 —11 f^jyj jl aLLJI 


;.v 



,Y . . . Ebright "di— J jjl" a j CD j (V j fl j ft 2 Caim tAjcjall 

fcljli 3.J ull ul RNAP 1 jJjJAilj J ljj’ 11 ^jjjV (jl a l/uo ll oi& (_ 5 -i*A 

( P ) Ijaj jililj t(Ull —11 j<o jAC->: (I 2 j>ajll uS^) ^ .‘AjjCjfS 

kj JS lj& .( G ) Ix rv/ . u J a^3bljj (co) ■ >j« j' a-ia-ljj 

jj"-II ^Jjjl aJlC-luix Jl* kbj II A-uj AjiaC ^ AaV'iA ^ 

< I—iJ -II j—« A A mi u-i jiJ-i a. l l ^rj-t >/-»!! f. jaJI ^^ic. k_Sjxj]l RNAP 

-2C- LuiJ . , ; _:II AjjLojSJI jl jail jl uLlljjjJ_^ a1I 3—' q AjsU-ial Jal jC. jC- liull jl 
II j<a aJ^xa ^ jLaj jxjjua j-a c. La l x ll jS-«j ^3j . A ui'ill Ajbr- jl ^ jl ^jJc. 

tAjC.^)ill AjlAa.j ujjSjj ^ t 4j43-i Jj^xj Ig-ia j^Jj tRNAP ’ jjjxoJ jj ^j" 

. 1——O _11 j>a ijf'.x.Asz AxJa3 Ajuij jj-lc. ^iLoill sift aj^3 iillj Jxj lj__>iiikl ji 
i^^ISJI jc.li!ill ^ A^x.^3 a^=k j j£ Aqjh j £ I'V 1 " nil jjia.ljll ^jaauU j 
-jc-jall k*;!.'. -vjll A^p. jk aJ^.j j£ jtUjj - Ai^)X-u AiLjaVb 
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— bft ■»!! A.iLaC. (ji ;_£^>i.l J-aljC. jl 

^\ _baj jj_al*J RNAP " jjJJ-ajlj_ 3 b_j” __ll ^1 ^"li III — ^jmba. (JSjOj 

, CRP'tj&laJl Cjij >".)U“'j9 (_SJjAxuiaII ^juAj 1 —Sjj*-o 


Uj" _JI J«*j tlua. ‘b.s _ll J^ul Cyclic AMP Receptor Protein 

tjjjj—jjjVI Oli-Ujj3 -2kV (JjsIuiaII (jijJ "RNAP 

(jSJJ .la* ^.waal Ijj _31 ^bjl o.ibj iJ^.1 CRP "^.iilaJI 


4- J^aoll -J a'j ,43Jlll J ^ic. LaLaJ A-a l" Itnijl bus Lttfrlc-ljj (J. U-o ljj 


j RNAP bj' _II iJ&Uj A^b£ bia-u b& ojjSa^JI 

AjbS j»^a LaS tL*_a CRP jjjI Oliuij3 (JjAAkiaJI 

vlils uja <_gjl a.V jJjiLuiAll ^jijjjJI”j RNAP bj" II Jc-lij 

• I ‘bj —IIJ CRP ’’(^iLaJI jjjjjlpVI 


_Jj^bll ^ RNAP bj" _51 ^ib»j ii^c. 

" J J j l—jj _II li5l AjC.^)jJI IvW jll" (jl i_ij^j*jJI ijAj 


l <a lag li < _jbjg.si^x l .a; i^l j ^Jj">Vo"'.j^a jjjSlsj RNAP 
i _ s Hll ^ &j t Ol .’i rv Jl JL. Jj dCb.l*]iSl jaw OjjaJ .33 j . ^p-b jl 


t Y » • Y ^1_c- i _ s _2 _j Jj •; 0_^ij i»_jjb»nll <^-3 ■." la.'.rrbuJ 


" jj jjlojI j_j I_ij 


4 C * b 


J <->¥■ 


Ob 


iliujl ^1 J j)wH _jJI 0jtjj]l ^T.bu J 


.J^SajjSjjj RNAP 


^janll *lja.| 

jl JC.'i/l aJjl^o A_^bJ Obb ^_5| 4 ^_ya 

.-bbill JylO A1 -^t^bbill ^ 4% tO^lclilil 
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iA_uLiajSJl jl^&ll JSj a 1. A_ajla jl.lc.1 ^»jj • I-Ne.!a"iU ^ 

A _ij^lill (jl <»_Sj^}Xa11 (j-aj . Aj^^lill ^3 l^-al-lijjJ £-a^all 4,4^'il^JI jlj^illj 

1 _j_j" _11 (j_ a 4 a ^jLaj Aa.ill ^3 dlljjlia ^^Jc. Aaiu 

^Jc. L_SjxIill (_g.lij —11 ^ja £Ljaij ^jic. J j > .t\ 11 RNAP 'jjjAadl^ 

(__)al_l3 ^-‘-aa (JjLaJlj 1§J o jaaa A-alilc. (_jc. >a'ill 

^Ljlj A ;aS ojljj LS"^" <-)^ t^l.3t.t'IiV 1 j| j 1 *Ka t(Jc.lal31 ^jlj ^3 laVaVI A_ja£ 

Aiill ^3 '■"tl nUll (jjSj (jl -Ij^ls idlljjlLall A-ia_<a (jlajJalj . Jc-lailll 

C . f 

(j_a _H (ja JJ^l A_ia£ t^/Hia n" iQj. >.1 Ijjj .Aj^ajll J^J^a ^Aa^ 

<alVn» all jLu^l t_J—J jUI ^_11 RNAP " JAjaaalja UJ -11 

.0jliill (_j^Laa (JLuj I3Aj i(Jc.liall ^cjl_j Aj-aS A w nil j Cjjl j tdlljlili-Vl ^ 
A_aoLa _ ujIj A_3Aj (Jc.liiill Ailaiaall jljall C )\ ;a^ husi Jj 

| Y :T fijjjb^all ^)iajl ^ Ajjj5J AjS.i)L ajJji 



• PCR ' JjjjJaal^jjll (Jjajl>Liai (Jclij" jlgji. ^ — Y ojjj^aa 


63 






lii N qa j\* kst ^^Ic. (Jc-laill -Iao^ 

f _Mill Ujai I_ij_>*-a) PCR (_j 3 Sr^ DNA 

(\ :Y 1 1 jliil) ( Thermal Cycler (ijliLJl isJj=A 

Ajili/yS AjLoC. ^|jaa*jili DNA lii —II <j* a£^=>3 <3^=^ AjcliaLij J 
Polymerase Chain Reaction, PCR " ^ J—J— i s n “' 1 

.( 'i £ H" Rabinow "jjjJ J jkjl PCR —1' qjJj Cf- -^j^) 

> ^ \ (DNA bo _il 4 ojq 1 1>i^ **: '> d^c> PCR —jl^ £'*■ 

4 Plasmid "^iaj^4 ^ —H Cy> ojj*— a AiL». ^ dllj 

^ DNA li> _J - 'a*. ,i y\tl - j '» . ^tl JaJjjuJI ^Lo-ll AjLaC- <—S 

.(\:i jkii) "^1-uiu.vr —j 


^UrtluiVI Y: t frjA 

J .^V l 3 jlo Ajiuaij (J^c. ^^jju AjjJaJI ^LmjSII Jjiai* i>» ^ LaVL ^l 
^jSJj .RNA lij —11 jl ‘DNA 1-iJ —-11 Cy° 1 » i c-lfla jl 

- J 'l l "^ 1 . ,. '" 4 i'K -. ’w'-wm J -all J 0_^al*-*ll Ail&ll ^1 ■ » :' . l -^’l 

i aa la, J. --a ^JA 'yjLj !_K^ ^jjlSll (Jjwa^U AiiUa-a JaC- a jLuytl 

■ LO —II ^Jc- 


J 1 1 4 1-.A.I 1 aiL. j l M-^ VI i—lsAil ( _ylj AjjLmjSJ Jj-all 4. < ' > ^> j 

^J| r^kjj 4 ' j-v"'U 4 ' jU-^l l J^all -uIjS IgJ £T jXallj 1 * 1 1 444 Ac.^J ojaII 

w l j jljcl jj >_jyj 1a 1 ‘UVlA^a ^Icliu ^jj_^MiCj .la.1 j Aj^>a_ill oi& *"» ' 

A1 1 4 'M 'a'*n! 1 Jl^oll ^j_^a 1 g 14 JSj (A ilin^i a ^1 .*"*( 1 A_J^ 

j»l- <sjV (Jjla-a) iaj-ij fjic- l^jlj42kl Ajjjjl J£ l- 1 * -I-!-? 

jA Lai QjLi 44 ijj^ ‘*~l j >av4 J ^la-all IjA jljcj j ‘Aj 3 JcUill 




2 21 ^ tjc- Lsj^is 4 Ljsj lju. jib 

t^L-^V Jilu^l jjjjjJI ^ Uj _J| J rna Uj _J!) Jcliall 

A-ujfil •( CRP-dependent RNA ^JisJ oijjh&\ cAL^J, 

‘(Jj —^ -i—2j tRNAP "Uj" _J| ^ ll^| j ,-us/l 

ci^L^V jjj jjJ!" !j±x I ^ t dlb£ 

J-^J! Sj-JL Jic cjlijUl o^J ^iuJI jl^oyi .CRP " ^sUtt 

1 (ls—^ AjuJuII jjUiill AiLbl U .((jiiilt) 

SU!^ jiIjJI J£j l*ja d±^ ‘(5^U s^ <L jtUiJ| 

^ ^ j'-oAA (Jj^ij .(jLaVt i^LlluV 

jUil <jji J£ Jib tjj^kJI <lL£ ^ 1 t ( | n Vitro) 

• (in Vivo) < JSjaaJI Slia.il ^3 


• <Laj AAiiLjSJ b^,U r-Y ij j.~\ \ 
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_ -y 2 ■s. ^j > ( J Aiijaj aj&C. a.lxl Lbl_)a-a lL^Ic-UoII ii.b 

*4*a fij cijll J jLU jll Cj>lc.lijll 3° jJj£ll JJ*1I J] 1 Ja ij .Ajjla 

t_j_jjbl j a (JjVI » ^jJajJ t* n^w i j';i>ni Jj ^ j » n<n 3 

J_c.l£i]l jj_a elgluVI (j^ JJ (Aic-liu 3® plgluVI -i*J Jill Jc-jbi^VI 

(j__a j j»j 3j*x Jjla-a 4ibbb lilli Jc-liull i_s3jJ . J.VI > «wiil l J 

J < ^ 3 IgJaLij i—iSjJ RNAP "jjjjxjIjJ bj —!l Cjbjja. <J£*i 4 a ., nV i 

. jl fi-sl 4j_jjjl 

^_1c. 4_jj^'ill 4jlgj J jbla.1 4_i_jfil (JS 3 juaj J-Ok — Y 

4jL_^VI jl J_all Ij'* «; Jc. ^cjjxll (J-WjjUJ .4jjbxj£ll jl_JI 3"° 

j - <j j»*i ^_jll j| jxll Jc. iLbjl lx£ t4j__)abll 4jl-lJ 3° ^ > bal l 

J jl _jx Jl AaLb^b I^A . Ig-uiba jljJ jJlj (Jc-lilil 4 7>Ji^ 

jlj all 1 g-iaj —tlgjjik-a—Jj (Jeliijll 3® 4jubll jljxll £tjiJJ Jl bj^bll 

” j-—iuDbaJI Juaall" ^xuib 4JUjls lillil ^AaJiuuj — Ig . mba 

4iilk-all 4jibjgSll (j^bluaiJI 4ijjlall ojiA Jilui j .Gel Electrophoresis 
JL_ixj£ 1I (jij^baJI £Ajui)j . ^jbat.lll I g » 2v* J (jC- I g . b^ql 4^bi-all tl)bj^) 2 >Jl 

jjjub__aJj 4_LJa — j_.u£ .b. Jl — 4jjj 4jLjJbil j ) JulxII .^jljx Jc- 

4j_jjj| (JS d)bj3a^a (3« 43 ^j a,YH*>a 4-ix£ £ .j J s tjj (Jj*^ tj (jJJ>b^ll 

_ 3 ‘"''flj ^yi a^A ^jlj _j .(jji^baJI Vita ^jja jJxj^a t_SUjAJ J jUliwI 

.4j-iuLa jlj-a Jfr (Jc-lsull ^jl J *1 J4=J J] I Jai 4 l-t l ml l a j -> I I 

(j _ a (Jc-liull ?pjl jj ‘ _ Lax ijjjU^b^ll J] l-j.ii Jb__>g£ jLu Ji-ajJ 

4_ JJ=bll a j_ A J Jbjg£ll jLull Jit-tajJ .^-Ull J] Qii tl jgJI Jatx 

>*1 I ^ ^xj ^jijDbaJI jj jb .lAbu (ji£iLlJI 1 «a~^j 141 qix ta ~l Jlj^ aJxl 

3^_b jgJky ^jJI Phosphoimager ^jJ^Jll jj*-all jl^?. Ji.b J 

. ^jiiibaJI (3° 4i3ja^all e.l3^VI ^'Ltbyi 
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• iS jjiwiall (jxi Y —£ 


^j-a a jjL_n]l £c_ll2i]| ^j^al^jLiaul **r il“i*tl J it-v"i — Y“ 

(Js-“ ^(_Jcli!iJI 0 jljj (jJJJ ‘ (JSjoi Jjijaill 

AjLxj luVLj jl a.*1 7] 4 ^ Y I £ ~ l l' % 11 ^ A -v~\1 Q < j <q\-^ 

^Kjl jj^alll) ImageQuant "dulj£ jrjuu!" ^uiLj t— Sjjjt-a jj j±lq£i ^-alj^xi 


.(Jc-liHI 4_La£ (JjiL aj I^Saj t( JJH ^]] 


t 'r J a 0 jl-nil *Lc. j ) - a~N a c._al i Aj^^liS! ^ -v < 

.Ijla. a — J *) _jl ^3j!La La-a JiaS i l'nl l 4_ic- 

j 3 -^ iJ^J 1 g > n9 I alll ji-)-> I I j ^LjjIj dllj-a aJc. 4 i jV'l l jl*jj 

• (JiiVl ^ ^l*** ■ a '■J ‘-^-1^4 (j-a ^4J^4-a 0jllij ^ If- (Jjj^aiJI 


:^ut_HSI 

ClAjjiuia ^gJc. (_U*J RNAP " JJJJ-aJjj Ijj" _II J Jl ^tUI J' *'Y 

\£ lK tjjlajj t4_jj£jj jjjij 4-iaft L-lma. ^gic. iaL2d]l (j^a Aillk-a 
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I—i j -11 (jj—j_j 4—1-1*-JI RNAP " jjjiaJj —j Uj” —II I j Ur. 

U jit £-a ^jUJI fJ <(JlfcJI jje. J) ^l=JI RNAP " jjjiaaJ 
‘4—aioik-a k_jjj—la ClaJ RNAP " jjjJ-aJjJ lij" 11 <d j jjai. l1>IjaULJI 

—ul ) Jllj —jj iA Jjj l? _3 4__alji_« dDUjjtj al_)a.j £-aj 

—11 ^jLLj ^UlniJ/l ^ja JJc. Jj L^i j3 j Jj J Pii^ala. JJj ‘~ 'I --I'V-.Jl 
ij—-o JS -Ijak.j Jj A^. lyi-k l jA 4 -lJ IajjSI JJj iRNAP ’ JjaxuIjj Uj” 

jjjjj^—JI ^—1c. IaAa ijc-laj" — j <xl_si Jjc. 4_jc. Jl! till SJ^j jjx pjja. 

‘CRP-dependent Reaction " JlaJI jjjjjjV! ajlL-J ^gjUJi JjSIulJ I 
—II iajj t JjVI • Jlfi -i la jj ojj_)jJallj ^jSJ 4_jC. Jll Ifill aJ=kj <jl Jxj IjAj 

RNAP Ijj —II -laj_j <jjlali j sUj _1U RNAP U_j" 

^il-k-al .CRP JfilaJI <jjjJjjVI djlLjij3 -_gjLs.V JiiuiJI jjjJj^JI" _i 

1—fill oJa-j f jja. Jt JajJJ jjJailj jjJ*3j-a Jja.j jrlTiLJ J-oj iiillj Jl 

^-ili —tutjfi ,_gjl—awV —Jl (jiljJ' 11 jik-VI j tUj 11 Ja.1 j iAjc.jfijl 

Cy* Laj ) i^lj £3>« Jo 7A 1 JlUj tCRP "Ji^-ll jjjJyjVl 

t i 

JVI k ^l l fi t. i j ^_gj l TvV JjfiluuJI Jij J^>J —Jl Ja iJS £-a A l-il yJ 
•( Ur*-* -^1J Jc-j 1-iaJ j jl J Uj —llj tCRP " J1=JI 


(jjjLj—J 'A -aa.jj" Jluj—SI (jJa_)jJI jlfic.1 J-aJ Jla. 4 jI Jc-j 

- JjUkVI (j-S J J'j\ (_g_)a^JI JUal) .^jAjjJI ( J*JI djl ^ja jjjaLjal 

I a Jj—=». (_pax.il! ^a j J^Ull JSUjj Uaia. t Jm-JI JJ J 4j^a J.ll 


i A _ 1 J r. ---i 


J—■ 1 ^ a Uu ol ^i Aj aJC. l i <11 ^ja La 41. J..i _ ^t in Voa t^ya_^ll 

4 i_J— oUll j ^ja 4jj_jla 4-iLaC. Jxj VJ ^ '■» ^ jj J^UJI t _ ir, y ■ ,i< 

cj—44 _>li L» > j*> j djLujLlJI JikU . CLiLm^UJI j sal_)fil! ,_pa Jj Jj 
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vl£_ki Ai.lj AS jl . tliljAijJI j Ag*i*JI l" 'lc.U-,^1 ^_a ^jAajC. *ljjl 

jl 4 ^J-ox_a1I ^3 Ja*J! (JJ £■ 1. >ic . 1 dllc tsJ ftbjl ^llLa illA^J L*S j^C. 

j_gA j a.YI (Jj a^ttll L^alj . Ja*ll «.ljjl ajJj^asJI jjJ Ca3j e.ljjl 


T • • Y Jc. 1 £ ajj AjjT _! jjujl Ja*JI Ja- 4 c^jaJjlJI ^jAmiJI 

AaJ UoLcj ~_^jjj .Genes and Development "jaJj CiliiJI " a1*-c J 

. jj£-i _ all ‘' a. jjc. ^^-JaYl -1*J Ajj.u^. 11 frl i<nj'l £• jj £-jail li& 

Ajjj^a i."il*vl!»»..««■« lc. i_ij*jll jihauaaltll jjc- c.1 jiJI jya IjjILi^ j ixjIs 

* c 

Ijj_IIj CRP ’ JalaJl jjjjjj-iYI i*iU»»i J (j-ilaY JjajjuuJI jjjjjdl" <Jj4 

jl_ JJ (jjll tljjJI I AA J <IjLaUaj-axJI £_Aaj ^gA Liajl < agglc- Jj iJaib DNA 

(j a c^g Jj ^ Jl frljall TtIjjjJ Jj AiLiaYLl IAA .^An-oll J jj». JaJI 4_A 

o A A =^o 4 I/sir- A cLaa. jj J j_jAj ^-ill CjUaIAoJI cli) A»uL,l i—)1 t n. uY I 

lLAA _alLoJI jlx AjC.LojjJYI jj-aLixJI Aj3 jg h"i Y i.il.UTk ilgjljaJj lg-JajC.j 

JJ *YI (jAij C f- 1 'M IgJS j lAjujjj^JIj CDLuil jaJIj Aj.qhj jJI 

.Ajlill jjAujll <__)jLjYI l-3gJ Ig kisi jj 


: 4 jjAjJI oAA Jfr ."ilU-vN *tt Jaxj 

j_—a j (A__3 a)I jxi jjj£ jA2 Jj ajia_«JI AjjaaJI oAA I" , ~>~1 ; A^LulaJI 

'-.'Yj tlgjljjlj 4j. .1 ■ .VI lIjI jjggLj J>1» 1.1 U jl Jgj jlLaJ All j 

I;;■" j aj^uuo - li^AouJI JojlaII tJlaJI jA LaSj .ojjjS Aa.1 ». i < 4 Jj 

A'A 1. ,i I I A fl jaJI' l__«lj 'll jjx jlL! A_qjujIa1jj 4L_]jj^> JJC- 

A^aAaJlm. — >aJl ajg_a,YI j- 4 ^>. ^a jJ j . Usklj jjic. (_jj-il J^.j 3 - l g 4 Wu . n3 

jSI_«l ^ i aLJI ^Ualo J jjial j^Ylj ■ ig J J jSjLoJI jl Jl j ^U ^jl J 
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f. j jjl ^a j .rt-llia ^3' J l&Jj A-ilc Li3 jx^j La _J^C. A -° 

t—ijl a'iII v_J jl j^k. > &ila a JjC. o^alL^a Ajialia j 3-.I »**' Aj 3 Laj c 1 _Li*-1L; 

aj-iall j ( {JJjuUJ AJ.i3l AjaAI LiA dljjL^VI : . ’ ■' 7^.') 

•L^J® J tJjUjll ^yiC 

<.?llg Jjui_J ‘ 1 t A ^jia yi Sjjiiall AjjajJI Jj^xJLuU '. ^jISaJIj 

_J . ^*a J (dl^ltlilil ^Lojlj c4 ■ jU-unl l 4 jjLloj£]| A _ja]I jl^C-V JjVI ^ j-JI 

^y» ^«a^J J3 ^^jJI Lai j ^Jc. I j x . ^-tj j i^j^lc-liull 

■ l l _j' 7 -"'" jj a JS l^-ojuiaj ^ M'Vill (Jjiaj j jq».is3l _jj j£jll Jjliav 

1_AjIjSj (j_a 3 jV A_jla ^jjJI ojLali ^j^a3 J^a ^ic.j 

—3a-s31 _ J _y^ jl^C-VI A_La.^a Lalj . JaVI ^gJc. i-ljl^a LliiLj 

iui — j 332 tlAjlii-J j Lfe^lj La j AjtunVl A :3.a« a\\ iJLiUlja.yi j 

« « 

duj^J ^ ja.1 v_jjls»j 0jlaj 3*ou Aj^aJill a3A J Llua. .vlJjloi a3c- 

3jakj^JI J-a*_all j^jjl j^yaj t^JlxJI (J_j^ (jSLal jl tA.i.iV) ^_Lui-all 

Rutgers jj—^Uu Howard Hughes "^=J1 3Jy>" 3$j«-a 

_;3 SaVI ^ A jjliajSJI J jjl J-ilii Ajl jSUL s 7 . .alalLaJl CjLjV slL: 

tliiil ^jJI AiLjaVL life tJjjla*all J_yj -Li'lHII j 

Lj— a 33—C. ^—3c- <_jj*j3l LuSajj ?<_ijlaall o3A £uLu £a oJaj La 
iAJLJ a3A i^ghj tAja-a ^_2 ^•LajB iAaI^j l^Jjlj .o-Ha^ail tlAa.jaall 

J—aa <JLiVt—LJI ^jSajj cLaJatB jUS j»jaj ^^231 A3j4_)JI a WjII JlLJI 

: Y ja jAiJIj i. ,, .)\'i i '7>ll ’’ Ala-<a tl^j ^jijil l^Jjj3 
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(jjU »\1 <_g* jj3 ,jJt AiLilal 

A il*lall A ajatall f£> Jj <■ sj »>>'1 Igjti 1 ^ Ur- ^illii A^jUile tlVL^a J! 

tills_ utjk ^jl_iJjslu_all Juj^^l"_Hj RNAP " jjjj-oJjj Ijj"_1L 

—jail ijjj—=kVl Jn^l—^1 lS^ jPy -i3j .CRP " JilaJI jjjj^oVl 

i_jjUlll «■!_>?■] (jSJ c^jIjuI! (jx t o $j (J-oaJI li& (j>»« i jl jSli 

_j__aVI Lai ■ JU-^yi l_jal <_5_^l (Jalsua A lajuil jj 1*. jjal Ki jmSj 

AjI.1j 4 L»a'i A_il!iaJ tliajJl Jj Aalj_^Lalt ^jjjLiili jl ^$3 tVLal^l j^SVI 

• RNAP ” jjjJajljJ lij 11 jLaJ til jliHV 1 ^ja .1) jal 


^ L $La JS (_)^ < ,|-| V o_j^«ilall A3^)_yll (ji .lart^Llj 

tll^__L>jJI - ■ >1 *il A _aJj o j_^a»aj AjjjSa ^^$3 ‘Aj^alll Ajlgjll ^3 

J.—JT- t_)jl_alll J—Sj (jj-i 4 A.—-vvlill t-ijLalll Jc- jSjJJ Jill A j l a» . al l 

La 1 ■ -tA. ■* /j£aJ La Aj j jjaiajl A±m\mi)! 1 tlla^yLtall /_ja ^ Lit i Jill j 4 A *\ r>l ill 

»*» — ’l' i mH • nl (ja AjUia JL^aJ A3_^)xall j 0^)1 gall (ja Ajllc- AajJ ^^ic- 

L'-’Mjj l^jjfljaxa ^Aa iill_pjj i^jllill t jLtjlml ^ja Aj^jlsall tile-jjJa_^a]l j 

[J f-1 a' .J /j r, A__alc Ajjj alia A3j_jll (JlsC-j £tall j (J£ iaj 

A »^r»_ j^xll -la jlrv 11 j < lagJJilla j j _SI j li-J II t_uSjj j\ 4 jjjJaJjjJI 

^ghj .Isouia j^jaVi a Ag-J AjLlajll AS j jll ^jjsjlajl jalall (jiajuSall <ja3 4^*aill 

(j_a J_iLk j»S 1 I jjSjjj Aaa.jJ lejjjiiall Ajijjll jLuC-l ^)Saj t_^aVI ^alJ 

jjj (jt'jy" Jill tlUlaliall Jia) (jjj A^ajuiJl _JJC- j Aja*aJI tlilc. liill 

ijl liA tillij Jja^aiallj .tlljiu SAC jjC- tlJlal Jllj J* j_jjl=wLjJl 

^ >j As J3C. t ■ -A’i ^a 4 j l '- a (Jl? -8 tS^J *Ajj^jia s3al jJajtalU (Jajtll AjajLaa 

J^Li. (ja 4 .'_jlall' &!_>?•] t—ulLui 4^1g la t—Jj Lall l (ja 
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jJjSj^a l L $_>^5 j^ jJC-j (JJ jiK (JaJj jjs $.!>La jK 4j.u a .lLa 

« c 

J—a-1 jUi —j 4—-dla. CjLjlaj j^a jjS j.a' .aj tlAjjiJ joJaSl jj CjUx^ajiJI 
J A A —K lj—$3 t( jU 'uK J-la.il AijatAJI jliaj ^j ■ ■> jj I al^_i i^jlc. jJajxJ) 

oX —$J t'.l A ll (juLSxjl ^!J ajjAijoK 4-U a l nJ I 43 jjK loj . ^ojuijK U»K jjjJa 
I j - IS t—1 ajj5j tAgc-1 ay >' iU5<it 1 Ajjja^ajl ^wo^wcll ^aj * j j. "** _$ tAjLoxK 
• >—laJ! (^3 (JaxK l a -va jji ^-li-aJj t-l*Jj U-n. 

(_S—jJI CjI«.I ja-Vlj tliUiSjJI A a„ . „ < a JjSU (jjljll jjalaluuJ jjLjjj 

l J J -51 jlji—j A —ajaUll t_jjlaJjK 0 jloi 3 .(jjja.UK j* jjjj a 'X'..., 

jjjj— y-iVl CjU— ujja j-il—a.V (JjSUuaK jjjjjj" —Slj RNAP ’ l jjjjailjj 
A—ijllaj AiLtLcJI Ajjj^aJljl uLiLuUil <JjLuj $Jja. ^5e. _i£jj tCRP " ( _ g aUJ I 
—uiU ^UlliK (JjUj g-A tRNAP " jjjjjj jj Uj“ K jxi a oh a „ ^ jUu 

J—SI J . j jjiuJjflK jjjSjK jl$-a.j ^^jjJ^UaJI ^IjgSK J.^iaK J . '1 Uo-,...^l 

5—)j -51 JLa-o (jS jjJa.UK '-I ''A'’i,,,1 AjjISaI j* 0 jJajj <- A . -U J. AjaA) I. 1 A 

i3J —5a ^sl-laj—uil ^Uo ( ->£ l i So] j3 . JjLuijK ja jjjS J-laJ RNAP " jj jjajl jj 

X- CjIjj_U l <_jj£ jj ^ ^j*ji3 4 ..».uB Ajl^VI fl .UU jLo Uloj AoV.A , 

" i '—jj"-51 «. j j*J ojj^a iaUikut j tray Crystallography 

• RNAP "jjjjjulj —j 1—j j"-K t_j jSjjJ ajjSaK Jji^alij]! j^Jaj tRNAP 

5— $Aula: Jj.1—aj Ujj— ajJI e.1 ja.1 Ajjjiaj jjia.UK Aiij jjj Jjjj Ija JSj 
joAJjSUj ^ jUUl <_DUk jjj tAjjjaJI pljjijSK jUJI (jUxj (Ja^ ^3 

• o jUUajl <Sjj5a]l 

'—jj^—j —jK ^iUuK Aj xa^-i 3jSU j$a lUIUI jr-ilVsn^K Lai 
a — jLaC. jl lia. ^ _.,. i Li.. i ) tAjjaJjJI s3A 0jUj ^SjJj . UlUjJajiJI 
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. Lj" _II ja-uilj i_ A Lii.iil jj lij ^jju<aJ LjJ I I r z. ui 

— jSaII Jmi Lull (jl Ijj^aUj ILaC. j>i£l (JSjuL) gllLill I 

lh- ^ u!j -rr <L^j t _ 5 lc. f>J -33 t^r tail! AjIoC. c.ljjl i-il -W^ ll 

< -l J L— mijS (_5-il —^Sl (Jj ti iii — aJI _Jlj RNAP "lijT SI 

lj —A . 4 — jlaaJI oj —A ^3 (jjlolc- CRP "jjilaJI I 

-II Aiili-o AjC j3 cjI^j Jj3kj Jc- Aj^aLJI Jj&ta Jj liLjaV L 

.l a^/n^j l. rna , La$J <j! j RNAP " jjjoaaljj Lj" 

Peer Review *UkJI jLS 4 jl*I ja o :t ^jj-oII 

A -I Ia > & tAi^a^all Ajl^all Cjl j 4 ja 1*J! <^j^ La_al l ^3 Jlaj 

oj j •> jSjj J^oll j^swo jjla • gn*ji£VI c- ULJI ~ jg» ■" ^ jj aIsj j Ajj^aI 
^3 4-al^juil (_5^-oj ilaaall oaliS (_$3a AljV'i Lai j i4_ijLj 4 . <a ^J-Aaj tliajll 
pLalxJI (Jj 3 jjx 4iUJii AjLoC. (J5L^. ^ja '- J| j a Ajxmj^ll 4 _la1xJI Ai^ja-aJI aljjl 
la 4 W fill i. illiT) i.* m-v c ‘ *H JLi-oJ 4jl_jJ ^ I ^jaa I jjj jLJI 

£—aJ_)*ail g jam_ jj .4i*jJa Jallij L_iak_JI o jl <_$3a ^jC. l^J ^yj)Stj 4_itjS 

clukjJI l_jaa.L-iai 4j 3 ^j-ajLiiJ V (_$iJI vJLli_jll ^ n* ^ 'll l_i-J u* 4jjA Aijxxj 
| ( jLp.'VI <jja <_s^ 4jjAaj 4iic.Ualj.jiL (jl£ (jjj) ^-^J^all 4 jj>A A3jxai 

4ijxjall «La^Lui (j-a j£LJI aAaC. L-lls ^3 cLaLUl jL£ 4jt^.l^a 4jLuu» 

A —jT^.'.ll rzJ: all ^ 1c —ajl jLaC- Ljajl j . I^jjbI A»^a-a j 4_ial*JI 

.AjaLUI Ujjak-JI aJ^v. ^jLajJa 1* jliicL 

< n C-lLjajwa_II >^11 ig A ~ "^Uj3 i_ijii.i" jLil LaS ~ (jSJj 

ii—ijL^Jill (_pa«J AlSUJ Hi c -1 .\?3» 11 aAu (■ yJa ^33 .pLoixll _jL£ A »I ^ * 
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4jt_uil j AjI_jJ ^fla-all jj£j jl JaI^oJI _jjc. ja3 <lgAA3x<ackJ a-luij 

CjS jil AjJ jj£j jl (JiiuV iillj£ tAjia ill A3jjJb aJjljll JSj 

(JxJ*i4 ^Jc. j .4 >nSii Igjll _jl i_l_jlaj]l e.l_jal 1j»jl jLaj^UI Jjl _jall jl 
AjSjSj 11 * <-». jll A_JijSjt,# jjJc. Aj_j±a jjLuj ja jl ^jV.'wj i_jjJsG 

AJI.h a _jHj ■» 1 *' J .lAjJfr IgUjlLaJ ^jlSill tMml a*l (_ 5 ^aj o-^jiYi 
"jilj_3" Axalc Ac-Laa ^C-Laa jialj AjuAjmij ^LalaJI _jla£ Ajtal_ja 

(JSUij a JjjJ—a ^—3 c-LoLdl jl£ 4jtal_yi AjlaC- t— \u*f\j .*10 :mv 

:Aja 1*JI dilc.L&all eljj (Jalj AaJaoxa 4-Li.au 

j—a J—Js 33c. a_jVij.ii iliaj ( _ ? a1c- jSj l_jk» 

J—S3 (Ajwi&j Jla-all ^3 ^JbljC ja (JS ^ic- ^l£aVI j^sliaj jj.i]l (_jJ_jall 
—3 (JjiallS UalaJ JjA e.Lja_jJ ^3 (Jjiall AJla AjjjI£ Aj>jull jj£j 

(JlaJl jt L_j,»i j.mi ..a (j,.u..1 j . ^.laall UsUI AjtuaC ^uD _jl 4-dla diljtil 

f^jljsl ^uasij £-a i^jlLual (_pajC- -lie- ^Jaljall ^gJI alal*JI <Jjaj jl idiliS 

_ .10 :mV jUj3" jJjjUll 


.’Formal Science ji ^ jJ&UI ^kll) j]| ^klt 

£JjUi —a j a l__jj5La jl S _jl la£ ^_jlaJI ja ^vLcJI j3il 

(J 'la A.ajViC. (JSLiuJ <J_jla jlajl ^^ic. (Jaxj t4-al A >>i.|| Ajlc. CjIjLu jl 

A ajl&a AK■* a j| (SjI _all jjj_£j A_SJSa jl tullljjaJlj aJ£juuo 

jSJj .. jUa_jijJI >» i_j_jaJI jl (AjjjaJI vL)ljUja>all ■"’I ■«ll 

(_pa —xj <—ijlajJI jjj sjuS oja3 Jjij njal^ll ^3 (JaIjJI ja 

« < 

—jj j l.j-i'n jl ^1 (J j?^' ^ jouJI ^JOJJ i clAcj)^a^ aII 

JSU_^ ^ j£\\ JSLUI y^u ,II 1 !■» ^•‘i-n. ^ ^3 A3_jjma ~ I»I' 

(_V-a—sl ^—1c. diLujail a^J JjlaJI jlajl (Jahj d^a _ji*-al a_jjj£ 


74 




-=»-JI {JA <iuilui (ja ;j£-al I jj) 0 jljj]l j»Jj ^ tjLaa 4 ^.J 

•®J?^1 4- jl > *-i V 1 4jSLaall Jc. p j i >iH (j^suu (JL (jl (JjLaJ -s.i l Sjjju^ 
(j—° £ J— 5 4ji^J J*JI jJiJ t^Jjjajll L_kxaajll bA J*i i JU. 4 j| Jtj 

jLoa J ( -.W-l lj Jjll /pa <Sa ^Jj ijia. ‘ JSJJI \aa jA lajal jail 

J—&J AJj'VI ^Aa jsJjV j) iviiliS (_pajJ tAJaltjUj t_paVl .jlSjj • 

5—jj ja A —ajjiaj 4«_Jjl—L> JIsl* J (jaLbJIj l^a 3ySjUwJI plakll 3 Jj£ 
bjki I j] 3^aU.) 4_ul_J*ll Jj <_) jal 3jjJaJ Jl j]| J Ji ^_Aj .4_aliia ji 

cj|jL_£J|j £jjLi—all ^Jj LJJa. ( JU 1 I JJl (^-akll iaLiill J] 

jlj—s] J jjjLI aAplaJI <_ijlabll Jj 4JLLall JLatVI Sjj v^JI Ay~. >1 1 

I-a AitaJ (jAa U^yj Jjj jlSaVl -Lj j <_£U. /pa aAiSla Jbj 

: Jbll Jjall jja <UiJ J ts -ajuJI J*J| JjLaJ 

(JSLi—all Jj lj Jajj tAjjjaJI pLpaJil Jia I bn ;-/>» V I -v ^ 1 jTi l |j| 
AjbLiiall <ajlia bjilJ JJ4-L AJai Jla c IgJ ,_£Aaaull Jjlaj jll jj jj£JI 

CibLaa—all j—a Aalc-li jj£l AjAi. Jja. 4_i.bl 4jjLa-a jjaia /pa tAjjiaJI 
lj—A J jAaa t4iba-all 4/l-nll £jjLLall (ja ^HjIa l*AiC. -W n.. ‘A ' j^l l 

,|—AjJC ^pa £ y^ajA\ jAja. Jl l_JjSI £j jLiall -_>iuu jAu Jj .(^juuiall 

(jj— j — 2 J ‘ (WU ^—*1 j»—* fJ-aj Jj ALLuuj j j_ajj ^ULjVI lj*j 

(j—a Jill JaJI Aa.jl»j Jll ^jLkLall /paj-a /pa £jjLLail e^A fjj£j V ji 
4—aLalall CjLa^kJI JSj A *_ptall J£ ji ^Jaljll ^paj .AjjJiJI CjIjL^laII 
jl j_all £-I j 'il j j -A jjj-vll . - il 0 ■ >. -d oil ^^ 4 Qvvll Lj^jSjJI AjLAjG A lilSj 

< K i n al l aJA (Jjbii ^JC- 1 j »ja% ^Aal'l.a'l»n ^1«J ^jll A /il >^i<l l 

tllbLij—all j—a - 1 1 ... j . Y>l l JjaJI Jl) JlS3 lillj ^aj . J J*^, ^ jj£ll 

4jisS J diaJI J _5 jaj tlua. ‘4 jjI j J AaaAjI JU-a J Jaxll Aaojj AjjJaJI 

£ — o JS—ui (_jl j eJ j.)-\ II Ajj^aaJI cljbLjaall 4 4 ./" V J3j . I 1 jK* 

i_S — 2 <-ajlall a Jill Jtj jia 4 Jilbjj ,4j Jiill J 4-aJjill AjjjaJI ljIjL^loII 
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ji ■ 'I Aijla ' Jla^a (jx j JjA. AjjAaJt iIi'a' > >i a 1 1j w -?->= 

. 1 *\ * Eric Drexler "j W ^j ja »iL_ jJ" ^ (ajjjLiII 

jA_u A_3 (J _Aj tAJSjiuJI (Ja. ^jla^a Ajiiaj ^ii j .((jxlil! jlaJ 

A K .* >1 1 ,*l i^a"' ^ (Jaillj liu LaAjC. Jaib to_j»u' i .aj a1{hi AjLuia La_ jA\Ja <_jA 
f l j^j<» ( 3 —Jjl> Ot iAjAa. Ajjaa. Cj'aL^l 4 jlaJ ^ JLJI j^J^' Wj 

A k j* A jls ^aJL=^>a]l j fUl ^ ^ irtf’ol l j»L*JI .jjj ' (jalSxjl V) ‘ A^ J.} 7- * -" 

A ,,. -v"' j L-lallc- J— Ai*J J—a] (j « A3 JXaII <j'jil ^A luAijaJI 

Nelkin and )1oo uA^’j Lewontin °opjajT jkii ) 

, (djlc. j.>> j-tJI a A£_) 3 >a&l (JjW.il Linds© 


|'a _a. ^Ula VI L’°J (jJ Ay-. Jl ^jjLuudl Aa.1 J) i'a] ‘ jlaJlA 

J ■ ^»A& L \\^> -gal jjj£]Lj IjAiij Aj£Jj 4(JSS 4, K . aa" (Ja. ALajI (j'A 

^_i*_a ALaJ 4 aj*ju 3 (_£AaJ LjAjij la£ . (j|V' ^jAa. ^ 1 ?v *< l a 1 I oA^J ;J-alS ^$A (_ylj 




* 

L_uV _lAj tW-kJaljj l^jili-aj Lujj ( _ , ) »JJ^al ' fJLxl' ^A J-^J 

A_uil ^<-, 1 ^-■-vV I ^]1_aJI jl /Jajj AC-IjS t—Uaa. (J**J Ail llal*J 

A_C.I jail lilii t 5 lc. k_i 3 *jll liA ^jln'iiB) V liiV ‘<1 (jjlala t 5 * 

Jj__a* - ail jjc. (_gA«all j$A tAjaaVLa ^^A <Jutfj La La'j .lAAjAa-ij jjjjljflilj 
V) LAC-' m ,jV (j^jl jSll j AC-Ijill AA j*-a A ja^e jj ^iua. f^WSI AAajl 

j jU. . i . ° ■ ^. j A_alj .AjjUlaj oASa-a jAljia UlalaJ Ait Jjlall (3L 

^—3 ^jJI lAA tcs -alaJ' J'Laaa.Vl fJc. JLxa ^3 j j . ^A ^ll 

^ T. S. Kuhn (jjS .(jJ .cj —J (>alaJI ^ 9 ^ 1 ' jl*^V' J=^ 

I »*»' y\ 3 ^ (JjLjjI ^islstA _jA Lajl lAajlaJI ^3 0 I 3 J La (jlj ^lIsILJI Ji-aall 

j_£• Jj .^ la"' ^_lj J jll ioAjAa. ( 3^ a '-^ (^^ ‘ U J c l33A«J 

cs __ix-aj J_ iA JjaJ La Aa.jJ V J .jUajyi Ll!)La. ^ ^Lla j^all LjLsLaall 
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£—« £^>1—ull ci^ {J '4* jLui.1 jL»xll ijj&i ^Sjj j 
<__jlC.J^| dUkjl ^.llj (IjlA .4jl$j]| JaiuU A-J^^ull Jxla 

^^-’•^ l 1 O^y ‘AijLj 4JiJj tliljjaj ]!j 4-i : . W;1 1 ^jjJLjVIJ jjjjljallj Jc-Iji]l ^ 
cUijc Ijlfl *j« ^ fj ^1 '—ait>JIj CjVUJI JiU Je. 

V *AS-3 .ij ^-tul f*ku CjLujjVI -lJ J 

u^' fJaSH <9j*-a Jt i£UU . Jil (JJJJJJ ^tul 

^ ja aK Jllj oil .jaJj Cij ^ AJUJI ^ ^ ^ili cAjuijjA I 
SjcL^, jl^oj jlik-Vl £-^jjj .CiVLJI jj> (j^usi jjk lis&L-u 
Ujliiil jlxu 41i*_* Ay^jsJ Lull! ^3 lOliujjJI J-j J*c. 4. mL, 1 r.ij. , 

•->*•' OpJJr ^4 ^jil SJjl^J frl jaJ Jjt Jjai.^11 

•(aT^jll f^l 0 - 'Lilia-a £l jjl 

is — 3 tf*—“'jll f*^!' U 6, oljSjC. Laj ^lail ^laJl lia^i ^»c jll ^^Jc. 

J—^ c>u_J —ft. J ( li tl _!jUnJI *1 jaJ ^Jc. a j£j> ^1 L«J 
l>— fl-JiiOj A^oUJI JS jjujj Vj t#j ^i 

4__S*ij u .Aujjjau ^jtuj ^ t ,<;v,'1 JiU 

^ W—‘ll 4 —y^l^ll ^-l 3 ^—&l OH 3 ^? ^llj* ‘^jaJ -UI I 

44 iLJj <> ^jll tJ^Lsua <^a <iUiVl jbii.1 JUU. <>1 Ja*JI ^;U-,.„-, 
l—^Jc. cj U-I! J—aJj AjJlc. AiaJ^ "^Jc." I-.QJ--. 

..iilill ^Jc. JL, - UL^ -! . ,V I pJ UI " SuAc. 2i.~; 

uubjJI ^Jc-J (^jSn ^Jt) Ua.jljjaJI Jla Allai 

'’ pj—1*11 »1 —a JS J -l^Xj .Palaeontology Cjlj^-ajuJI ^Jbj 
(j4J Jxsl£jl J^aill ji tAjl^jJI ^Jabj t ji.V jl J* t/; ll ...VI 
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a jaj ,j-a ^‘'L». (Jx.aa jA Laj] A j^ l. ni^ l m V' ^jl*JI 3 ^jlxll 

jjjlxil l (jj*a_jLoa]l <ja IjJjfij t(jjal*>a]l (j-a Ijil£ <jl -laa^Lj (jl ‘ ■.'■> j ^I13£ 
Psychology (_>^_II ^Ic- j Ajc.Laia.VI j»jl*JI <^I] ojj^i ‘Aj*jjiall ^jlxll 

Aj ^ jij I Ail j j , J »al ■ i. .y 1 ijajJa jljJC Ij AjLaJI j ■ L^a '^V I j 

- * t ^jaI jIaI I i_sjik^aj_j 11 a, ^LmaVlj frljjmVI Ajal(J omj jjjjSlall 

"131_a!' aJj_juiI .jf~ Ajla.1 ^gic jjJxll “Ujla-x ^2 t.liL a .Ij Tim l ^JJ (Jjj-ajll 

•j_ a JjSlI (JaC (j& frUJll (jjiiiiSj tillall *Lal*3 . jAljIall liUj lA JJJl) t _jjll 

•v . j_ 3 i;JL_Ja]I J''-.' ^jic- j . Ajli-11 AjJaia t—ulLuL AJ ( ig.j.l3l j^a 

_13 J *j jjl jlaj ^j t^Ldll ^Aa.1 ^ frLa*«ll ^ oJj-la. S _jAUa i jj r £lall 

Jjjui La Jjjj AfuJI Aa.jl ^gic- jjixil (jj ‘ A^jLLa Allal ^ylc. jjJ*JI 

t_)La_j£l - - I'.N Jjjoiij ^jic- JC-LiU JS LaJ leJjJaJI ojAUall (jjjj oi-aj 

j a IjA —3 J -Ij—-jl LJ j -LjJ jAjj j^jII jj^iL-aail ojAUi]l 

ij»l—laoilj AjSIjjoII elja.1 aJ jla_a ^ jaSj l_ijLuVI l-l$J a jjLdl { j^ajU^aaJI 

A _2J J ^ i i"'ljL.» /'ll Jj% .a) ^gij lA3j]l jya 3 jjSIj o _)AUall (_>alj3 i^J 

_ iW J_cl jia frljj ^3 jl t^iljjll j^Jc. AjaLLall A&l jail (j j.'LTi lA ’^aa 

ajlAall L " 'J^H j>-a til!3 JS jf"3J tSjALlall AjJj-VI ^ILt-ail _JJ*a4j ' j 

.^uai ^akii 

Jja. jll JjAaill i *1 ■*^"<■■'1 jA Loj jaJ jA La (jjj J*-aall A*J V J 

jjjljXJ (jalill -L** <J*Jj .^alxJI ^ jjAaII >. <j'nWll A^al 1 ~-> 'm l I ll^aj (j31l 

4_jjLiaJI ^ j I* 1 1 *" VI a ^ II Ajfr jilt AjaIxJI ^11 L—^3 ic- 

. 2 aj a'iU A^alaJI JajiaaJI oAA IV < j .^Ajxjjlallj AjjIj jjall ^ji*JI j ^AjiLuii'j/IJ 

j-* "''j ,jSlj jLJI ^yic. j^c-yi o j^?-l Aaiki ^311 v t . ^i jll 3aas (jaJ 

Ajus u-oaia AjK ^ cUa.VI |Jc. Jj*J ulua. ‘Ajx-alaJI jjIjSlI (jjj HaaJ 
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( * ■ cJ— : AjISJLj jjl (jjjj 4-alc. oLlaJI ^jlc (^3 

AjjlajjiJl ^jkJI CjU 1 £ JjUL* ^ I j&j t( 4 jjjVl fit) ^jljSUjlill j 


3—a] .iillallj j «.Liaj^]I jLa vJj 


CPI' 


i*JI (jJJ A;. Wil l jl Jjuoall 4^ wn I » , o Jl ^-a^jll ^kil jjjila (—DUbtall 

^ A-Jj j«k I I r ' j a j^ " o^lujgi .<i)L^pall ^jUIj ^ iil ..>*<^ [1 

j—JJ (4 -jLaXaJI l_Jjlii]Ll ojlc. fSlLU j 4 -i jj-s.W 1 -'’ N J <-- U-|U A iM ./"<! ! 

eljjjiltj c-LiajSJI ^ jic. ^LuAl AjI jjj LaS t«-lj^VI -Jc. ^^Jc. Al_jlalj AjI_£uj 
.I gUr -j 4 rtlViSH eUj AaslSa j l^liAjj 


(jjJI A-i*i*JI ^lijajJlj A jg.>l l ,_gi tAi^iull oA$J ^giLAal t- «L.;^ 

J- ^ 4j_j—X jJsJI ^Jlxil > - J) 4—ssljj V j c4_iLox^o]I *'f jSW 

^oljj ^lA jJi^ Li t_ialjxj £ jLj J!)Li (3-0 (JJ*J ^All (J-Ojui^l! fitll 

^ J^l ^AAj •!*jbaa.lj l- g.ll . la b. l j CjUIuII jjAaxj (JjAxj 44jJ)£A.I j jjjjxoSJI 
(jAaj—*J <ji J <jx £CJ*bal jLiuj^l ^ Ail 4j£]j Ij.iia-i i*'jw 

P 

cjULaC- (j-a Ajl^ < aAj-W aIja jISjjI (jLij f I -1* | l 

. till jj jjiaill a jSlj ^3 b*V‘i 


:tjjLaJi3l 3 Alii 

p t f 

C,\ \ M U -JJ A_iLsXa!! CjL-UjLs>JI .j! lAlli^jCr ^jJi ^Jaj 

^ lr- L ^ J^Q 4 * -rt-v .a II dibUJI JcLulJj . 4-l.a.a O^aUsU 4aLl 14 aAAa^a 

JJ> il l <AUj <]U- ^ jjaj-oj| AjluJsj 43 jx-ftil ^jjj^j 

4 .' _JJ (_)j ~i 1 —lL^.1 Him' jSj ^3 Ajjj-v II ^IxojSII - i^j l -b'i ^jlij ~ \A"'. .."< 

J jl I—J ( T . X'n ttillj ^glc. alii .RNAP "jjjJ-aJjJ Uj” _il 


4 _sIa__a! 
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■ u «nm jJUJI jC AjUJ-all AjjJtaJI (jXa £>«JJ J*J 'i/i ^ JJ-juJI 

tj»_ LJI Aiuivli (J^WJ jiajjaiJ A9 lilij £-aj .AJjajll L>° (J^ 1 

f 1 \.*V I 5 <a i«->. (jAAJ tAjajUl AijJtAll AAil Aj_cxa (jAa Jj^. UJ^W^J 

4jjaJi]l Ajla. Jj («.Lal*JI -l*»»» Jlj ^jaAaja I^Aj .< *'*> il l £*-<aj* 

1 jj" _Jl J n'l >l)l £ j—>Aaja jjj. }'*J oA^-M' jj-3 ejjSjuJI 

" 4 -a»o-. “ i 'i■ .<y " 1;°;^ " ajliic-l j£*ajj t^l*3 lAjikja RNAP 

‘ 4 UVil l 0 AA Jja. (jVl Cal£a] jAuoj j)j .AjUaJ a jSjlall Jljjll j klAjLuJI 

Jj__j J l‘ ' 1 j l ■**'H (j .a 4 * A-. /ill kljljLnll (jjj Aj^l*JI AjuiSlja (_5 J >J *a * r IJ- k 

ja iAUa jji jl <e jjAia Aj-filc. <■' I j-v ' a jjk^a J ,jil Ajulill ASJ*-aJI 

. JAHjJI (Jx^asll J JjLuij 


^ /iU' 1 £• jjiiall i_alA<S>l AiJ jlj Jjiill AajISji! ja jkC- jll CS^ - 

<jSJ t l^-n.j i .i jjj jjlnjl jJUJI jjC AjjjaJI Aij*-a]l A.a.L a a ^rtijlj (J^J 
(jl ■ *!.* .k_jjl>Ml alja^ llalS IjSJnia Iffui jj£jY AS ~ AjIa Aa. ^ ~ 

( j * jji__n^i c.' l-»* A9 jxa (JjJJjoi ajjaiia i—S j^kJ ja <—JjIajJI bAA ^>jlj 
4^j» -«11 -1 ^-<■■. ! £jjjlaJI jjC. jaS tillVlaj-iVI ^JA a . (_^3j . Ajal*JI A£>LojJI 
j ^ ■* jl l^aASkiajV A3j .1 Jj3 Aj9 jl aJojJjJ jjoaiaJI ^i- l,i 1 1j oA jl jJI 

Ia Aj .AjbjL Aj 1«j o jj3 Axj VJ ‘ JJ-BJ (Jsl ^yic. jl • L j!>Ua , j!?l ^^Ic- 

* i j^Jajj .AjIaJI (j-a i_JjLajll frl J=>.) (JjA^ jC. J j l»/il l JJAJ 

.(_jjlaj]l (jjok>»A ^9 a (_j9 (JljuJI Jj jiaJI -lie. jk^alxjJI ^alxJI 


Aija_a i a<.>.•*' ijiii<-i~>"lll AjljILi J AjjjaJI al jojfU l AjjaJ ^il 
1 jjjkl jjAll jjla-UI JJJ* Jj . (Jj3 j-a jLuijl Ai j*j (jill ^Jl*JI jC. oAjAa. 

Jj -k jjjki_jiall Jj-^1'11 Jx 1 Ai. * J,'* • ^ ‘“'1^^* (j«a la ja. i—ljl^JI aAA 


JjLui j ^l.liamlj aLLm ijliji-J al ji.lj j>aj9J jJl*JI 
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o-ll a-a LLjaS 3 j2j a— i *-a i— 4 _iai*JI ijlslc.LaaJI aJA tJiJaljj 

i—l—^-Jl ill$\ —a*Aj — a j.-a^Lu J—aVl Jc. — 4 j t'l. J jjl jJyj 1 o| 0| 

(_gS ~ f±!Li Jill ^laJI 4 _liiai L jC. l tt1-3 I.AAj . 4 -u>Sj (ja»(_Ji,|j 3^^! 
J a3»aLia Jaxj vJL. ua. ‘<al*_ll 4 il<LiJ! JiLi. 3a ~ ^jLsa-VI 3a 

4 —■ jil lc I-«! 31-Ji £T^lc 3 C- 1—i^jJI aJ 1-s . a i." ll ViW~i LgJ ^jjLaa 

AjLI— 0 j—gJ - —SI £lia J 3 jzu 34 ]! (i kil iil]j A^aU. — ^Jajl 

a-—A —!iil aJAa^ CjliUiLj Jii'.wuJI J jg lVi ^2j tljfc ejjSjuJI 4 »j -.",U 

£-ljjJ J! AjjJaJI frl jaiSH 1—1 jUj JjSj J jiLaJI -ja tlua. tt—I jUaII 
J j'j C?-^ ^ JJ (jl LoS tAjjjaJI (JjbljauJI 

L>* 

. 4 juiij jJaIIj 

33 a! 4 ju)Ij. 2 ^j-lc. 0322 ^ '■■’ jj jA L_ljlaJi)i 4 U a - ! !■■) j 

‘USa-uaj 4 —hxji 4 —jjaj AjjjJa Ajil.l.^ial ^AAsSb Jl 4 il 3 aJ 1 A& ta-liO^. 

* —It —j 33^.1 4 jakj tifl-iA j .^^jLjjiall ^Jl*J| jj. >Wt i_jjLJ 4 ^. 1 j|j 

ct-ttlaJI 3—« Aj-la. JjaJ S-yj^ilt (jSLal cjljil J t Jldj JaUaII JI 

^AA—sLaJj taelaSJI ,j a 4 ailc. 4^3.2 Jc. of '"*' 4]j | -_ )aal ~- ] | Jac^II 3tul ^ 

cs—” J—® ^ 3^ ‘ JJ jjfaSl l ^aI^i 

.IA3JC. jl 4 ..E- l-.^t l 1^'V t -V ^t l 


jl 3 —aJ <—u—uj 3 c- 4-ila^J 3 2 . 3<ll <ilLoJ| 43j3lial! 

‘^lixa—aJI lg-*3a j £liaj 43 ^! 4Ja’ii dltiA 3 SI j l i- 13 I-v"'t ' 

Lj i_jj—c. -2j—a.j JJ t( JS 1 n ]l Ijgj (_j3LaJill tl3a.l 1 —iliujl Aa.1 <jjxJ 


< 1 - 4 jJI 3- a 3—;uS 3A I ■■-! LaS t JaLtall —ill ^39 1_3 I a3A f )31 \ 

'-r 1 3 ^r k ^' I g.t a S'im 3 \ g >jLmt jjc. ^ '' * j 44 SjLm> —j 3 I-Z—3 ^2 —Jig 7 > ail_g Jl^jaVI^ 


.4Jl=JI 
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^—ill gjl -till (jjj 43vlxJI jc- (JaLxaIIj (JjlaJI (_Ja*JI (Jjlaj i 

—1] Ail-JaVLlJ .AaaLJI uj'Vli'Jl J l^jJajC- t_Jjluil j ii—JjlaJill Ia jjij 

J —axaII ^_2 k2jja.ill plja.1 AaIaC jji 40 j j>V'a (2ll j~^ ' ja jjAaujII ^uLill 

t(J—JjS illjiij .nil jJaxII <JjaJ 4^1^! j.^1 \* 11 I .lie. jy'.WT. 

J_ aI jxll j_ua*j j * ■ >■" La£ ^4ja*aj11 JJC- 4jki.i_j.illj t4 .r~-l jk-^11 ijlil ,j»UJI j 

j_g 3 JJJJ 1 £ K j (pLokll jLS JLaj j Jjjxill ~lVi^ (JlIa 4 j-k. jl 4.11 AjKjg 11 

j_a Jl tfif^l J—ic 4 j'll Ja 4 'laC- >■ *' j . (JaxaILs jja^I i" -1 J J> ^ 

^ * Ia jj jaj j IgJja-utJ ij 4 jji ku_jil Aijxoll 4 iwij ^Jl JaxaII ^3 4_u;j1_aa1I 

* I < 

AjIaC. LJojI tilliA (jl LaS . jAill aJU_x 43jj Sj^juc3 

sjj_ua ^3 liilij .ojjiiij 4jjj jLaaII JaxaII JaxII k'i S ii^i,n W. ^ljj| 

^ jLaJI (JajiJI C i I 'i .j x-aa-jj jjjaaJJ .’iglkj ^ill ^^auajII jaC ^^-cixll ijuJI 

kJlil-JA£Jj CiLjjlkjj_ A oJt Jc. AijXjJI jr llil (J JOkJ t j»lc- JSaijj ..JaxaILs 

, 4ol A 


j — C. J—axaII J <_£jaA jll 4AJJjaAll k." il j!a» II Ja.1.3 (JaIaII <-_Li£j 
£ jj.i II (J^l ~v ^j—a o jaa-aII JajlaaJI ^jjoxj 4_1 oaOIa jSajj . a jja£ j jaI 
ijjSj Aijjiaj k. ! .irv.ill £• jjJa ija JjAai ojjmA Ijajj . jilaUll (Jj3 ja 4j.^i. .*11 

^jjj—JJ j t(J_ oxaJI p^Lajll £a AjasIaaII ja 4.j <unj jjc- oilxll 

4 -1 . a il l pi j.. jJ (JjLaj (J ja. jj Jijj jjJsj ^Lj AjJaljjJaS jlSaN/1 jjSj 
f —J . AjajuijII jaC. k.'lUukll ^^3 oilxll klil.kjs'AAll (jjauj 4 CjLikJajail jl 
4jaa.j JjSjjjjj jl^c.1 ojju-a ^3 ^ajjij ^aIc. <__i jl>J Jl iilli Jxj ^ajjj 
■ 4—1 jl a'II k-”il jl-»4. m pljul * 4 aajjij " JVI ^IIxaII {jja*J j JJJ j . k_ijLaill 

(J „«ii i (j—3 p.i—ill Li u a‘ i ^jLkja ^aIc. JSjkij jj^YI jjkl ill Jjlajj ^ 
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^ 1 gK fJ jlxuia Ja .1 •» 

Fla. 4; „,., j diLJi. ^ i_jjUj 1I (>ajC. fia <iili .iaJj t J ;U il l&C-L-^J - 1 *J 

< 

_Jl > -3 J j — iJ ji J— JC. .^okll 43j^II 4il Ji-J AiL jl 

fjA ft*, j_P lo.Jij J 1 ^' '-* lA' 

-u 4 _ali. 5_ j^jU. 4Jtl Jj t4jjSiil f$JC.La^. 4^$i ^\ 44_iiA.lall f$Jai 

l ^K.* .j* ^-LiuVl ejJLJ ^ flj- Jua} Uja 4* *^ 

.4jauij Ja’l J) 

<flall *1 j=i j- ^a ^Ull J^' 

^L—JaLJ! 4 Sja^ll £jJaj La j t4j4U4 jll 4i ja-aU J J^Ix a I I i_:La-iid 4 jSj£ ^2 

j : :j 4 ; „ ., j'l 4_^iai! 4ija_JI Jjj 41XUI 4i&a.j ‘esA^' V^J 3 ' 

4 _Sjat^ll 4_jjiij t_J_jlJ=>. ^—a jlaill CS-^J^J '^J . flail J>ujVl f J*i*l' 

JAiuj I^alc 4i^ £jjUI 4Axiu 4jajSj flail 4=SJ WI i^LLallj 

. 4_l*lail 4ija^all j flail J] Ajjuiilb Aija-all 4j_>Lj 


:£!iUaVl £y* Jj>U 

Sismondo, S. 2004: An Introduction to Science and Technology Studies. 
Malden, Mass.: Blackwell Publishers. This is a good overview of STS, 
and there is a comprehensive discussion of the emergence of laboratory 

studies in chapter 9. 

Chalmers, A. F. 1999: What is this Thing called Sciencer Buckingham: 
Open University Press. 

Fuller, S. 1997: Science. Buckingham: Open University Press. 

Harre, R. 1981: Great Scientific Experiments: Twenty Experiments that 
Changed our View of the World. Oxford: Oxford University Press. 
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jjSj Sah CA1SL.JJ ^kil jc. djUjall Jj 4 ; ..-,ll ;j 

*_£L_y ^ cs—2 ^—«ui c _ s Jc ^^UaVU *± a \ ^ 

^ m& 3I a iA jjc jajj jlojj .4a^^Jl ( c >i]l Ji) 

‘ *'—J eljAlS" Jlo oJa.1 j <*1S Jc. tilaJ) dik-aUJ 
'UxJa ^jc- I j=k>0 U*-aj I g *Kt - o .(4jj. 3=JI Cljl jl (jic. JJJ*JI 

^ JUII £_« ^J_PJI 4ijUu fUkm jjIJ ^j ,-UjLu.jj ^kJI J^J| 
j»^_LJI li_A Jk JjjC-La^VI Jji^UI U .',< ^J\]| 

.v_jLiSJI IJlA AjjlUll _j j.^iol l ^_a 
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UVfljJLlI 




-*1 ts— 9 J AjaUJI <2 j*-all ^tjjl JLuJ J. ^»cl l 

(JJ—J A^-J-*JI (_)C. A -> > >i l j 4^Lal JjIaaII ^3 t_)jLaill ^ LuLj j . 4_bai*jl 
t5—l' ‘v-U^ 1 J U^-45' uW' J^JI jj 

cs—2 —La Aide. 4ijj aj>*-3 J «ii]j jjJaj iAjaojj 43j*^) ^IjjJ 

(.Jj]— Jy\ ^ Ciuul <_sjUj]I (ji (j* ^j]| Jtj .<i«LJI c!l5U_J! 

A—J-oiaJI 4—S__>*-ojl i_s_jLuV _ 1 *j l^-ili i4_Lal»JI 44 j» gjj^ l jll 

A^akll AijxJI jrllaoj fi»JI (> jilSJ jAjaJIj 4<i a ^j]l 

I- & ‘AjaIc. Aijj J] J f»jy Lo Jj_y2kj] A-OSlJJ AjlrtT. JI 4^,. JI 

AjaIxII 43jjcJ £ Ja -lie. <*=>.Jill jjj£j jjSi AajJ J! (iUj Jxj 
• jl iM/il ji £-L<ua.VI tLale. , » /)■> n Jla £jui jl £ai^ J U Jiij AjajoijII 
U —JI i_l < v» <J I j^ya A jun^nl l 43_)*-o]l (Jii ^ '» e\ i u_jjLaj]l ^jc. jlxHjVI j 

^UJI Ju l ^J.1 Ajamjj AjaI£ ^alj* JI <JlijlS j Ja. jSlci 

lo_A Jc-j ‘ J>uJ j (JSjjJI J JJJ*J JLljia. iLwa Jxj lj$3 aA-«a*-aLlall 

Ia_u:Ij ig- o j ‘A—itLi_cJI JlfLwVI jj-a li-tjlj ^^a A-J*JI > 4 ■ .a 

A—-4j*JJI ^-a Ae. * . o 4C- j . n-v . n ^ I-. '. -m . .■ ^ Jjj *. 1^ ^11 ^ 

.Aj jlaLoll i l ''■ -l l j 
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4 t\* i<v]l 4 jc.1 1 ^J*JI LliljUaik J t 4 'ii.iUti t ** il a I '■ ,.l l ^ Ja*jj 

j * 41 7 > a ll ^l*il S j jj-a (_jia. jjic- i4_LaLtll 43^yuaJI j 4 _lo1xJI diLui^Ladlj 

(>—1c- £• j—3j —lall (J—a.j . LaI 4i_^tall j J*JI ^$3 S jj^al*_all 

L_JjLix-o le. j . '<n y a jl lit— jj 4_J*JI 43_)*^all Ja*J JxJlj ) J*ji]I fc I 

JLS—JiVl JS jij jlLs Cjliwa l$l jlj t3j*j a*. Jl (Standard bjaj) 

Aj__>iaj iJjVLu JJU«I (j^A JJL&a tdllj Jl 4il*Jal .l>aVn <jl Jaj jll 4ilii_all 
(J 3 ' jl ‘0° lc- j^j^a 4_J»JI 43_)x*all <_$ J l^kll) 4aW* *tt 4i^oJ| 

(J4 —) 4— 3^1*11 j^a J-aall I-1A <■* I'sjjmj 43 jjl/a 1I £-ljjl Jc. Is^aila 

4__3_)*-a]l j t4. j-aiaII 4__3^*joil 1 g -ylVtl j JaLtxll ^3 c-Lalall 4 iL»II 4 In.V'V | 
I g 4 N ^' | ' M Jill 4 aV*i«> . ni l JjLul jllj di^l^all £al j ^ya 4_J*JI 

( 3 SrVal l ^ g ag i_jjuil (Ja^aj pla I I ^^3 i j^-<aj-a^Jba]l C-1 oL&lc. j 

.4ij^i ^itii 

ClVI . > . J ^jxJaJI J& J-aVl'l lag! ^.uUj Jl ^LaJAVI l—b_aijjj 

1 —& J£lj <—S Ja-aII Ia jUic-U 4_ia1a 1I 4a^*-aJI (_£ J Jill j < ~l»l l ^jc. 4 , • . ila'.l l 

* 

t u ft 9 1 1 ‘lT i< A ^ A t 4 Aj ^r~- 4j Jail A Jj . I N W^ j 1 ^ . .-1 a"; 

(j—C- 0 .. al*I I i_ijLjVI j 4 ja 1*JI 43jjta]l 4jLiaalj Jlall J Jl £ JJ4J ^C-Jj 

lIiVI— uijiuiVI »3& jla dll.'i^ .jj ji-VI (JjLujjj i—jjLtAll (jjs LaA^jjc. 

H (jl-ui ^"LsjjI 11g iii31 4j^m t** ilJj^ll ^3 Luiajl 4ii^/iii lA \ > iVa'<t l 

I a ^ >i 1 j jJuj l^Aj -I*_jUiiijlj tllVl*<iJ4JuaVI t^llj j-ai ^C--^ ^ ^Uaill 

.^Ixll jjC. 4'aIaMI 4^LoVI j-a <J Ljajl 

i _ s —a 4 ll5><all j.,^1 1) ^Jc> 4 JaIaJI 4a^)x>a!l Jj - 4 'a a 

a—a j . aja—jj /j a a"i 1 lAaiij Ig^inJ^aj Lu JjjjV I «a& Jjljjj Jl ^ai^oll 

La i^lla LaJ Ja*^^ (J ^l*-ll _J*J VI t f > l» H Jy-^ (Jjl 1 n>i^)a,Aijil 
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^1*J| a jjaa 3 ^JUI c jail Aa. jh~i . h j cAj<nmj A-ialc. Aij*-a (j* ojjii 
A—3jx.all J lt ^... h jJl ^jjjLill .laLj j . AaoLkJI A3jjla 11 ^. .< jW ■». ia*i' l ^je, AaiLill 
(_jAj Aij*jtll Ajjliuj — Awolc. Aii-aj ~ ^Jluajj Aj£]j (Ac. jjiLa V K.* 1 2 m' -.II 

.AjaLJI ASjaaII JAul! J <T>*Y 3 


^LLaJI ^ja Ac. j-oa-aj ^jjl jail .lal (^jLuJI (Jx^aiil I'«■ >. J-»"|. ,il J3j 
£jl_lj]l ij^J fljtjUa Ai^lc- Aj jj liiiajj ■Aj.ftlf. Aijxa ^ Ijjl 
1-. ■a < N .0 J jaj—L oll A . jaU.11 Cjj*> 'll jc £tjlj]l JjajIIj .. '^j l-v~.i l ( ja Ajj_tLa]l 
4_)jlajJI «.l jaj AjSj£ ^ A_l*J.il<JI Ajc.La2a.VI <Ja! j*JI ;ja .lie. JjAaj 1m^«' 
Aja jlaJI Aj1%JI (JaljaJI (jsvt ij 1 (AjtUaJI .'.I . : ’.S1 <aW j iISjjS (_)ju«JI (JjaJ 
L . 1 afl jJjp ^gj)! t^Loixll jlj£ (Jj 3 ja Ajialjall AjLaC.j <Jjjaj]| jJjaJ 

.JVIj .ojjja_la Ajalc. l 1 ) jaj (ja AjujjJLi A ir. gjjj Laj -JxaaJI 1 

i>_u—ui 1 ' Ailia_aJI j ■ '»'1 o^J (jLi’i aj jLajI ^3 e3lll 1 V.^ *. 1 0 

l !. A I I j . jjll j JSjjJI Ia*1 (JaxaII ^ya A at j\ 'll A \ alujl Afljna]l jlajI 

£ J—a’ LaAj 4i—a3ja]l J-alxoIl (jUlimj) jla$ja UjaJ j . Igic- Aijjxall 

•”fi—1*JI Ai*Ja"j Sociology of science ^.^a-,,. 11 c- l^y i ^ 

l»l l (jiaj*J A all t _ nil mV I jl -laa^Lj j! 4 L-iajl tljjlc. tJLa AjI ^Ic. j 

M l £SJjl__J A_ 1 (jJJu«aJJ ^ jjJajxJI jAj ‘ ^ lUail l 1 » ^ .a a AjjadLlaj 

(j—* lj^ (J^Jj _)JI (Jj-Aill ^3 (Jjj^aSjll (j-a Aj^aj AjJal j*iuil ^_jajjuij 

‘A_j_jA jail t—lLaLajAV' JjA ^S^Llil ^Jj ^LcJI AiaulSj ^*LaJaVI ^Ic. 

( _ s —3 ^ aV: > h j f.l Ujl.tlc.lj Uia yaj Axalxll Aijx^all Ajla ^jjll L^aftlj 
^-LojaVI jJc. AjajLJVI (*J*2al jaII o ja jx A^alc. «jf*«. (AjIIjII J j. ^>»l l 


^Ixll Aa..iUj 


87 



(3—1*JJ I-«j A3 _)*a]I Aj^)iaj AaL*JI dslg-a.jj]! oj 'j/ jl ' Sj ‘>...j 

(i)—lj J—*j (JjLiij— uij (JiaJI 13* jdt*-o gtjJa oi j^ja. i^luJLs l^ia 

t r i 

^*1 ii j eLul l** j La jLls a^c.L iis^/ 1 t**^1 -v^ jL>Vi l al\A a j^-\A t jj^alsils 
jjC- Asl_a.V L ^ . <v i n j AjauLsa Aj$l*\ _jji 3 jj _yA illlj ,jA (—j.3gJlj .AjaIxJI Ai_jJtAll 

<_5—3 (j^^u-aaJLaJI La~kVl cIa1c.j AjLoiilall ol_jj (_jill Lo :<Jljjuill 

J-—ill jlg-iaj (_gi lSJ^ •—S^A lilliAj ? l j^\ AjaIxJI A3__)xji]I ^3 i ( alxJI 

ill]j ^_3 Laj ^JxJl ^g3 ^j.a> ,-iA C.1 ^lrL j 3a...lol l t"<1 ^ a. j'y ^jjjf^]| 

POSt- I — gJ —uiLujVI ( _ s — Kjg 1 ) cLull Aia.^>A <■" ll-iVl o jaajIxa Cjlgjajj (jA 
4—fl*Jl c.Lu (iJI j U ^illj istructural approaches 

.Aj]j)wTlI 4i, ^-n i^UUIj AjaIxJI 


:The Standard Account AjJufijJI 4 a jjia^l 

J*aJl1a]I ^jj)i «-i’i1l (JS*i jti ^Aj ^LucaII j AjJuliil! A_a.j^jlaVLj Ajjxj La (jl 
(JJ —^-all J—laJj —aJI cLoixil Aj-ala. tol jk gj £jjl j (jliaj ^^ic. 

A—a.j_jJaVlj Loj ' g ’JauM jjSaJj . .j k-i I xaI I ^aJta^ail ^ jslxJI Zjjj^al ^hr-Vl 
c J>.| ) i '^c- jj lil t gl 11 ■' ; c 3 Lg^al A I. J >V- (AjauijII AjaIxJI AijLaii AjAiLuII 
1__aI j c(A_ jl<s* oi l i_Jjl__ajll ^-laJ^ ajjaia ‘ «al j ^ AjaIxJI ASjxaII 

^laj) AJ a »j *i l (JS J ;k"i j _ s ic. Ig.^nJ-Ti Alla. ^3 ^^ajjj^II ^IxJ] AjJulai]! AAj_)iaYI 
Jaa^Li ^jl lisl& j . (a 'i »h a AjaIc. Ac. Lea. JajJ ei-aj ^Jiis isC !lLiaJ ^ 
j ~> 1» 1 1 t - ~*s i - i. n ljJ " —g-ia fjC. ijjAJaxW 13A jlstjjl (_^ia (j^Uaiall Ij* ^_y& 

j—st U jlisels iScience and Technology Studies, STS "Ua.^IjiSill 3 
ts —lc- (AjaLiJI A3^>xa 11 ^liij C.L&I ^51 jll «-*‘ss->.j Lo i ^j] o^aSL Aaj^Lo 

^_5 -al*Jl t_)jiwiVI ^jawjIaa ^ja _JJJ& J3C- liLoxjj tJLajl jl_^aiul ^ja pC -^>11 
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# > 
(jM>) ^ jjii jolj La jll ^LlU AjJakjjl ^.jjLVI -l^A 

p. Ull AiJ^la l^llAjuij 1 jj£xJ — (j_^il]l (jAaJ >1 ia^uilj j-eajj lx£ 4^al*JI 

^ ■ '‘_jl' fl*]l AiJ^jia -lolu.ilJ . j-uj-l'lll 1~'C- 1 -nt w'■ " 1 1 1-yJ ^jll ^ ,n.,1 ^)11 

^j-ic. ^£cJI., .Ajja^Jl e-LlxjSJl j alixjfsJlj abjjall) Ajjljj^III ^jixJL (jUlij Ixj3 
(Jill —J^laall jx oUjxaxl! tllLula^ill jlii=J (jJ 4** ij-t t-jjUkjll plij l_j jlml 

1 -J .llllj j»"lxJI tJS (_yi jajL^all ( s£j*l]l ^aiij t_i j_)ia tllAJ 

^aI i >i J lx Ajjj j^xj^ ^tiliall j Ua>jljaaJI j tlilliil ^»ic. Jix) A^LiSluVI 

0jl Till ^oa, i-* ua $ l g 'll t!a'i] j AjSl_^xiJ AjLij ^»iaj ^jxf-Ti t_) jl -v'lll 

t~ll j^Iaill ^_jjij ; Ai-lll jx j£xx _p3 ^ic-lj > 1 ll tnball ^jijj iAJcJIj A3AJ 

t t 

.(jjliaJI jx j£xx jJ3 ^)jSI ^x-y «.Uj t_l_jLuiVI tiilj jaablj A xyl_i]l 

J^iljjl jx A-i^lfrll A^v.I (jiiajjj 

4^iW <i*jj tllljlil j jjliit jil! Aijxxll jx jJaJ! 

IxAljjj (Ixx 4^jxxll j ^LJI jx jl£ ^ i mLmjVI l.1 lx 11 !AA jx.ll 
(J^l *> jx pistil i__s_^aj V Aj Ijlilll A^.j^]aV| J lAAj .ndl jjLU 

^j 3 jx Ifrjlc AxiajVl jl < Ai jj*xjlxx]l jl < A n.1 V»l jSlxl jl 4AJjLxj 

A_«l.iAl i"ua jx AjII In ill i ^jxax j-> 'i ^Ic. ( aI*JI -_s jj< 1 Jj 1 1 ” il Sslix.* jl 

JaLut—ill jjc. Aajljll Ai_^3txll jA j»i*Jli iA^.j^laVl »AA < _ S ^C- frUjj . A^'illiij 

A_ £- \ _jill ^_ q A_3_^ax 1I dltx_ xj lx Ijl i^xiajl ^jC- JaLiill j\ ^xlxJI 

J\ i_S_1-^J (jail j .AjiilaJl 4jj£ tljljlaVlj oJ.\rv.x,ll (jajljillj 

A. ii . inn —11 J. .x7i.j j._ a. 1 (_]__xLc. j! (jlSxJI jl tHiLilVl j till jlrllLi Aa'Xc- 

4 a xK jjl . lg_kxsu tliljlsVl JaSa jSl j » 4 ,'.:1 1 

- „ « * ... * 
nl»ll Aj vKi’ll Aj^j^laVI (jl viilj ■ .ij.niiall 1 _jxa^jxiJl jx 1 u»j Jx^l 

( _ s C-j_<la^xll n 1» 11 AC-1 li" 1 mLlJ 4 ^ ^ ■ ■■> jl t j.iiill ^UJl jl 


89 



- ^ cs _ill (jjjljallj Jc-Ijail 1 «1 "•’’^l <ja Ai£aj |__jjjl i_jjLuVIj Aig-vl jm 

,jLi j A '* JjSi jjl I'jiC' aj'^i a Aj Ijlqill Ajs. jjiaVl (jSl . Aloe. i_j jluil 

du& -I- H « AalxJLoll J jj I I (2v» Ac.1 jail j ^jjjljaJI o^A LjliLu! Ajift 

lil IfrjljA ^ill AjujJall ^j.» <a (j-o (_jiulj jjiull JULuull A*Jjj <* i >r\j till j (jl 

jliuJI 

‘(_) -al»^11 ^3 pLalxil aIxSj Lac. (A^jVI -*^ 1 ^yo 11 _slj jxill |j& ^jjxj 

4 A^i tliljlilj ( 3 jla 2 >. jrlijl JJ tAjl^ill ^AJj^a. <jl dwa. 

^g—2 " ALa2>. ' _II AjaLa (Jja. jjjS (_a^&^l Jj^j (JLai^l (ja ^C._jll 

(jjl_a^JI {jUi_ j tlil.il_alj ( 3 jUaJI ^tjjl j»^c. <■ r>jj .(^aVI ^alj 

l-l_£Jj t^lc- JJE- jA Laj jA La (jjj A3jill] ^Lalc. Lgix^sjJ ojj_jt<allj 

LaJ ixi - ~l» " jja Ic. jj ^jj (JS A 1» 1 ) Laa ojiiS &Liiujl jLijcl j£aj ( jLlxall 

^jWV ..'1 La£ ("Aaja^" jJxjt^all jpjAAa£ll Ajjj ^aIslLujI .^jli i^jj^a ^Jl jLi'il 

t 6 

Ca —? 6 ^-bJaj^Ij .AjfLk^ ^jlj J^SJI 

l^i. «uaj i] AjAiiaill A^j_jlaVI Jjis. jij ^^11 jjjJj ~1» 11 

!^A (jajj&Luiail i a.^jll I^J A;i>il mVI j■ --»! «»H j > ~l»ll 

t*i . J.^k i ^ Metaphysics <.'*ll mall J AajlKlI pljjLa (JajI j»i*JI * 

(_jiajjjtll (ja (JjuiLui jJJIj (dlLaAoull ^ja ^ljjjIj (Jl^a ^y» CjLulucJI 

(_5 jLa c^g-ui A 1*1 * ill jJ Ig 1 >I 1 M (j^aj^^all o jlA Li njjj . A iq »q-s ll CjLxjpLall j 

A_ 3^_)*-a | l 1)IjLjill jl (.“lie.jjtiiall w lj | »"L»1I ^JLlII J afljida 

• | AltaSluil j ^njlLill jJUJI 

. d)l _jjlA'll J A'i_liiIj A-a-a-v I I tljl^.jjLail j (j^a^^xJI ~I»H Jsxjjj * 

if _LJI (jal ^jy>ijj LaS i^JLJI (jC- ij_j*-* jA La A_ial*JI 'ilj j!--*’■" ^jJajjj 

.jJlxJI -jC jjjt-a jjC. jA LaC. «■** l\»A j J ^i>ij -jS-ajj3 
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(JiSiui—Jj A__jl <jl 4A_uijLax)l ^^Ic. -Laja-jj c.^jjjaj (3 Jj«JI * 

ja, tllLjlij (jii. Jjax .jx VAj Jj-aVI *ii jAjj 

ij jiall ^1 >-\"'i.ilj \ j ■sl'nl ^jj 4* ija ‘AjSjjlaj Ajj^tsc. AjxLJI 4ijxx]l * 

, A ^1 1 s-t I I 4 A ■ ..i jjl ^JjLij q]| j 

jjA— II j] ‘' * lAjjjAll A_uijLoxU jjjjLx ^ AjxIxJI AijxxJI * 

. ^jjjlaa }aiw,j3 ^JxJI Lai 4 jLajVI ^gJc. iaJJO 

j—a jxilaj_1] ^gX-ui _Jj iAjC- jiJa jxll ^^Jc. Ajxlxll ASjxxJI j£ujj * 

.fjuii Jjkj ok. ( a ; .^A >,« ^i^jij oijVi) a^iiii 

.jalsJI 4 l-vC. ^Ajj t(vJjllajax) aAAax £cjlA jx 1*JI Aijaall * 

jl£jj| j 4Ajaj]jj£j]l Ajl jiill 7T Hi] (J>La l jx lAjjijj LuLa jj jj j 
. Adi .. Ljjjj ^il oAjAa JjLujj Aablj ‘jAaljx^U cLAjOIc 

ilibjh ill (. LLII ,J^la Jx ^Aaj Cub j 4Ajx^I jj Ajx1*JI Aij**all * 

1—i£ Lax J£\ ^-xjjldl llallc- jC. ^jjl! ^L. ’) Ijjlj . j>i» ',11 ' £ ■ *-'» 'I l^xC-Aj 
i ^-l l. d t IAjjLuijI AC-Ij3 ( _gis^ lliaj*_x (j-iij ^jajj 4 ( _ f jAaldl 4_Sj*j 

tilt j^gjll j ^ jail (_ji ( aixJI jc. 4j. V i l<il l Aa j jid)U j. rji‘..'"» 11 aAA Cjj$la 

j 4^1 jll ^1 A-jjL jxSl Ti»aj pLjjall jjjl jsl jj jjj Aja jj 

^ Wll Ajjall a j jjL^all aAA JixTlj .-jaLxII aAgj jl Lj-v ■ jl^Jalj £tgjj L A 

( 

sVienna Circle I—jjjs a— ala. jL-a—il jjj l$ic. jjj*j1I ,»jj la£ 4^ j*^=j 

jjill (jx Cliljjjjiixll lgjlc.Lalal dil^j ^jjl! jLSJI AiL^ylall Ac. uoj is^J 

jj—jS^" j 4 Rudolf Carnap LjLjIS jj" l^iu jx CjxjAoj 4 i _ r AaLJI 
,9 ^jaa — a Axjc-Ij 4Moritz Schlick "bUJi Viktor Kraft 'LliljS 
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4 —ijxA j fd ^—kit ^ Logical Positivism ^"4 yikiJ I 4j*jJajtl'’ 

(j—- a j_jc. jpa jj£tj J 1 **»4i ^ <t j) 4 jJ*JI 

jl£iV _j .^JUil t «■ ^ ^-tl iJlslj^iaill <abj ^ic. li.it ml ojLolc.'i JJjj ‘4ijxaJI 

^JJJ CjLUJ slakll jpa j2j£ jijjsuJ 0.13.1*4 a j3 bjj3 AfiL* 

jSa .^vlxtl jjt jS^aj^iao £" ^JI^ui Sic. Iiy3 Afiloa. jlSal ^-a (jiu 

J'- l A j_ a 4-palxtl 1 ^VKa tllLs^pSajll (J^l*3 j (LluS 4-filao ^ ijljt l jjiaiall 

cJVl_=JI J* nc- ^ jxj Cj^JI ^Jl J^jll) Induction VIja^VI" 

4 _jjVj Ac-U-a jsShll ,»jiluyj .U"ira.^ j-a Verification (jAbll ^ (Aj^all 

.A_dl^pall (J_j_^!a jjC. L& jLuiJ (j^aJ djlx3_p j jfij Aj^iaJlj i La 

j .lie. (JiLk L>° (jlaJLal ^ t^-lia AjjVi]l t-LaUI 

‘t__^oSljpj 4 tV'tl oJj^all ^l^UJI Asl^J .Iso .i—il.lft lw .aa l l jpa 

jl ;_paj_C- (_jl ^jJI jiaill ^jSaaJ t All frliJ .AjaaLdl tgYiK<o jjiskj] 4_3jlaill 

tcliljAlai_Jl Jl^U. fja "jaajU’ AtLiaiJ (j£aai ^hLa t^j-ale. Ajl £jjIo 

.1^-aSljpj v_j jLaJill /jao i_il£ JJC j2.!*_> "4 jOjO-v" Ajaalxll Aj_^)iaj]l ^t-U Xij 

cl ji ^^nl} jt£ Jjj tliJJS 4 aLj (3^4_j JL-ojI ^ "jJjJ JjtS" 

4 -»■ j u^atja-JI »t 11 tl (_g —2 jjjjjpJI jaa t L- an - i l t_jA j Aalli-a 

“ujbjl£ i—fitj-ljj" £-« -b-lwi ^jtc. jl£ "_jjjj JjlS" J j-lJJj .AjjJfiJI 

"^jSl_ A jjl_jl" jjJJ LaS ,j£lJ ; ( _ s aaaaijtl (^aaUI (Jaa*JI i—ljljaa. (_pa*J 

_ijl ^ iaSa lillj jSlj 1 Utli.1 ^at ":lan Hacking 

(3_kiaa jLi__i 4 lVi ^ *\ AT:T "^ajSlA " a"itj..A .^Vl ^ic. 

. 1 11 '« Afilaa. jlSal 4_j3 ^juijjj ^ g^yn ^Jl A . ..a’l l*~ iA^11 ^3 tAjiaalxll dlLj^ta ill 

4_a_jc.ia Jjjl_LJI (jjSj ji jai (jsajil AjuaJa^ll ^ Jajaa^j ^a ■ . -t a .uiJaiaaJI 4j*aJa_jll ) 

_i*au AiailaJI jJ) AiLjal lEmpirical slatements jUI U CjULou 

. Analytical truth 4A!j*4J j' A^- 3 SJi\cS)i\ j^S 
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jLi—j 1—liia Aik. Ajjkj " JJJJ J jl£" <ji Jk. A^allS 

U— fr —J j) <. ’ -f a . jXiil £-ujjJj ^^oC. Jj (jSlj t'jyk'lH" aJIula 

Aj-akll A3jakll (jli Logical positivist "AjlkiJI AjxjJajll" A^ji. fC.1 J jakJI 
^y3 Alk.j jjjj <i&' -^j '-iA .ajaLJI ji c. Aij^xJI ^ ^Jji 

Ajij^jaJI Lj] Ijl^J Aj»nl ml aJLuia A j^LiVll a 3I 

A JaUl l A__3^x J aJI ^^kia t <i <n j Ik ^If- j SejLl_}kj]l L>“ A-aJajl 3c 

.Y . . X:rv "jj»j" " cLL^kill Ajjkj 0J Ukb 

UaUj Jj-k f J$k> ^ ‘AjaIxII Aij*JI JjjSj J& " jjjj' ^ j^ia ^jkil 
(J—kk'i_j1 —jS fj) AjUjS Aj 3 ^jjl Cijll ^_2 i "Ajjkj" ^iko^uJ 

The Logic of Scientific > HTo ^1—c. ^_a oja J^V ‘"j^kl' <-al£&VI 

ii kll j—. £* £—2j Ajjkil ;_>b2__>J jl£ Jiij ( Discovery 

(3-kall JjIL, ^ Falsification "^^^11" Jlk Aijjkj Llj 

L)l — k .AjaIxJI djlj_^kj]l cljj (j^*^ kiLu UH A ^ l i j l.-' i ^yajjuk \<1">II j 

CjV jk_a 3 *1111 J t A -> k" JllLkall J*3 lAjLic-Li ' .* m <."4 

A—JjkjJI jl—ik.1 <_$ J—^iJ .(Jaiib o.la.1 j4-<J AjjkjJI tlDlkkd Ja. jkuV 
( f 
VI —jjaJl (3—klall" A£. A_^ji&j ^ijl A ...a'l i ijk.Vl ^Lulj sJjiaJI 

I a (j£lj -U^kl J SHjklll CjIjaLLo Ly» jAj 

(3 —^“*» ■ 'l l J— > ' 3 A ^——3_JLrx,,l21 ^ (—iIjaLulcJI V frLaklli (33J 

—T A—]jk_a ^ —a ki)—Jj (jjkaj ^jl Jj tAjjkill A ^ "kbJI j 

»J J - ^ 1 L>—® Jbk AjLj Ajok Aj^kj A-s. ■>-. . ~~ ii m I | v.| /jSla) V j A ' jL..t t 

Jjl* J^C. L))^ .AAakJI ulib^kj]! ' L A 3 *' ' ^ I ' U^J 

(j —^ -k^S Aj£j tAjjki]! kj-a kjjJoV tcLokJI Akjjl ji CjIoaL 1 a]I 3^ 

.A*j aJc. jjkil jJ jjk^JI jl 
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-IftJI ^ V 3 1 4 .A& jC ^^ 4 . jA JJ Jj l^ * ! 1 1 «v j>-\ a ^ ^. ^ 1 ,\ 3 j 

—£?• j ,‘'* “i:o ja*! jd ijxlxxll frLal x il JUil >- <■ ^->j 4uUaa.j .^xxijll 


diLsjiajllj i4_ialxjl 4i jsxll ^£>1 aLjjij UjLuC.Ii iUula 4 'jU'i j > jj 

f 

dl-aLtll ji jx ^Cj]l ^Je 4ja b .i. na" ^'.ii*^ tlg~i«w.,n ^1C Clluj j£xJ jill 

J—L 4 ~v » ^i ^—a > *LL1 1 jx jjjhq'lijiH ( jjjj' 4_^jjLI ‘ '■■■■v _lc- — 

^IxJI j-jjaia a jJjxx jAu 4 j4j^ £• jail jjjj *L^jjial jlfl t jjxlLij . uuLijjaull 
jLuC^I j£xj j U-a£l J-1J Aual.l>^ia clllj ejlijiaj £xa* JDU. jx iiiljj - li« V»' j 


-i J*-aJl jl rf.l 


ajj " JJ u" A^jjLI jli Ijtjiij . jjSIi ji£l lj lie 


4__Lli uuljjJaj jx £-ju l^jl S4ij*xll 1 jjl jx UjjC jx jjail AjciaJl 

l$i£]j iAijxxll jx -iSLjll ^yll 1' Wi J£j jJjj" 4_i jiaj ._ jx-* 

JL.- xc ] j g'i i Vi l j ,4uxlxJI jjc dlLljliill _5 43j*_all U^Jal j IjSj Uxaji jxAJ 

l—exC-i jx j^tv -2 — J | \ *4 £ O jj 4uau£jlx)l 4 j j jx ^_2 4u^jjiaV ' jj j 

." | uuax ale. " l«j j£j 


J— j a 4.. . jjlal AuxlxJI 43jxxil jx 4 a. . . '<11 ^ jLucl jfLaJ 

j—4 dlLuii^Lill Uli^x jax> jll jlS i^iWH jc v_ixlx]l jl jSjxJtxll 

(J“^'-iJLj of. j —lxx 4_UxLiui 4uiU. jla t^_*xalx]l jjill 

(_l*xaSVl <_jjLijM ^A AxxiaJl ‘Lajxxll jlj 4'--^ jjU "jjjj" ^.13 LaJUC. t 4l"il al l 
4—lijiu uu—a. jlal ^aj . 1 JL 1 L 13 . jljiajVl jc jJUJJ ^ U jiaix aU^jV 
JJjLj jc. l^Jau ijJUll txj ^jj^lic ^Cixxijj ^gJc J^xJl j jXC 4ujlSx) 

• jiUJl r-JLxill Ji.1 jx sjS Jlej jl IU jlSxLl jl J t JjU 3 .j 1 jj 0 jV 1 

4—jjvUxjl J flxJI ju jUa (l Ina 4c. jaax j jj jj' jx U£ jl jS jJLs j; w 

V ^ ^ > f La, il j^x — ^jJc. ji*-a jx jl — IxA^lS ^ i. xil ^a j ‘4 -sjl-"ll 

. 1 x£ j 1 jx-otll jSaj 
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pUduuVI J* qjjju 

4jljjfc<o ^ JLc AjA^vli /jj'. ^jaaS^o Jaxj ^aj) N '-^ " 4 Qa+iU di^ia 

t Realism ^ ^3^*51 _jll" £tg-ia :LaAj cAja 1*JI i_>jlajSI ^ jg-li jj-<>VI 
40j—Ja^Sn vllljij—SI ^ u_ajjJai A3j .Anti-Realism AjxsIj JLJaH" ^giaj 
ja j tSocial Constructionism "3jc.Uia.VI AjjiJ'’ JJ Uslli 
. _^iUa <j£L2ij Lai (^i3i t'^iSU tjU” ^Jajjljj Irrealism "aj*£Ij jUI" gigia 

M l f. l i . a ,y i A t j -y j Ail,a. AjilLaiy Aj^LiSI 4 Qalj^ll o-lA ^ J-id j 

(JjLui__iSlj .A_baiaJI iil_jl_ua.VI 1 £jlc. ^ajj (AjxJxJI jjLj^Jiill ^3 c_l^a jj 
ttlakJI I g i i j^lSl f- L'.*y i i^yaxjS {AiAj (JjV -iS La£ (jjul 

^n-vll it.^ U j tJLaJI A «j;L.' AjaLuoSiuiV 1 ^ ji*Jl JU-« i _ s ^ Aju^ali 

*-j j aJ C.I.UjliI <illiA ,jSij . _^Ai!l j AjAjlaJI (jiLlaSI j i—S&lj£]l JLq 

aJ^ 2 kjv]l 3 i^.*ntl j~.'\ i Auj)n%j ^jjC. lA-jj^ajll JLa-a ^^3 Ajjali 

L» aa I ^ llr, <_j j__*jJI | Ajj jSJl AjiiVIj ujLij^aJI j till ji]l tJU j 

(jl jliicVI ^ £xiajll .(jitfo jjC. (_£l) AjJVjouiVI (J3Ui_jSIj 

_jj^ajll i_) jLjVI (jit — ■^ 3k (_5^j A aJ W J f -.,Mi AjAilSill Ajv j^JaVI 

^jja*j . 'i. .i i J3 viiSj ^jlj 4<ill_^iyi J A-u^UaSI ^gJc. Aj3ju ^ill v_j_jLjVI (_>l 

3—jjj !il—*a ) V vjLaUll Adall (jU lili .JSLUI 

^g _3 oJjjLjji-Vill Ig j^jll aloiiVI lilL J^-3 ti g o^jAlJaJI 

j tJ _iil ^jljjJlj jjiilL 3j_^iaiSI ^ji (ji 3jjU<aj lg-il jl < Asia -.1 1 

t t 

!A_ulsI^ il jl. ^ >' j Ajx»l jll ■. li lAAj \ U j\~\ ;j 

.jjjSt jail jc jlaii! jiaij "^al^il" JGr *^ 0 Aailjll (^ ) 
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t4judc. 4jJai frlL 4 j 3 t_ja(jc. ejbc. ^Lal*JI Aj* 1I Jl j 

ijjlll ^yajJajJj JL*-1! 4jALo jjt 4 W. ^11 4 . --.all i <jLoLl LiJ.lol Jl 
'—S—3^<JI jA 4jx3l J f_ya$j I^C. Ir^. pljj - A ia >a-> l^jlj > 1 'i’sr. 'sj I A '/'ll-. 

jjLa ajj^JaJL jl (jjj CoLoj i_alJ&I c- la.LuJ 4ja *jaa (_5^l 

e * 

J_JI ly .?■ (3^J (j aJsuj ulibj'idl ^ JjJ JjJJ »4a> l .,-.1 1 4 ■ ^al l 
•Van Frassen ^ ^A» btJJ (jla’ AjiLix Igjlj - dS'ic .VI jl) 

-Sj tCjlJJ- JlaII -0.1-Sid pLolgJI QA JjLjS AjJ^ikiluU <jiil (JfLaJI jl 

. 4^-olxJI A ^11 jA i 43 Jjt^&jl 4 .1 1 ^"••v l aJL-uJ J . .*1 *•'• 


: Real ism " 4 j*jal Jl" jjig-La 

£—slj j—• a ^ - J j 1 'l l.JllljjJaj S'\y U:i ~ ^ 

• (Jjljljj jJLaJI Lia.,1 ^jaj t a J luxoll liijl^j 

l g» o (JaUjjj Ia*^ jjj ^Jll j^aVli t^AjIui 4_) jladl jVj ~ Y 
Jj cJ'_J' (Jc. 4_<jiij3 i Jxallj oJ JA aUdii ^j ,4jibfla. jjJ 
t5—4jjiaj iidjSj .<aja^dl J IajIjjcLi jj£l jdl 

- 4 aja-s.il ^3 a«Jja.jA lAjl±jc.lj l !»1 I 

oJj—^j-n aLdoVl jl i_y aljiisl I'<-y iljjjjiaj 1 b-v L ''f'' jl Jl — V 

j\ A —J jSa A — jjJ Ia jLu&Lj -j-lJj A.i\i^ l A jl yr_ 1 , ^pj j ^Ui 

ji pjilio 


pi - jj (_£— lc I— lojJ a jjlldl J |jdxll ^^olaaJI i_j|^AV| JiLajj — £ 

.4j*Ju Lo JJJ*J Jj >£l]i]j ‘4^ ^lib Jaj 
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_y]l L ''' JLaaJI j (Ji_j^Vlj y—iLLfi]l i_ahA * , jl 4 jaL J I AjjlsI jll J^jSj 

i'<y\ ■s. jj jj]| j (JjljjjjjJli .^jSjSak Ji yu j IgJ A-^j-kj^nll iljLi_jlaj]l ^gi 

LV I j_ ] ^ ■ *1 V S t4jajq-v lK 

(J_C-lijll v .tejJa (jjj . jy£! jJI j jlgjVI (_£jla-« ^gi ujLaljJillj lIjIajjjjaIIj 

jl 1 ,)$ t jaJ I ^g3 y- jji 3 ]! JLo LaLoJ Alla tAjtSl j A ajS-v iJjLjj^aJI 0 Ja_j g ,‘u.ill 

jjj_ Sj (jl 1_ 0 ] tAjjl jjll sjiuJI (_gjll CjUj jaJ! t-JjSjJ jC. uLiLijiaiJI 

A jtja-vl l A jjU. i'i _* jt_*i 4 -v j-v ■ ^.11 Ajjlkill j lAaialA La) j A 

.xi rmr^U" 


:Anti-Realism ” 4 j* 5 Ij J^a]|" £$ 1 * 

1_a.jjV 4 i»SI A_SjiJ 1_ a ^jji _S*j 4_ixjl J I'xJ-ill 

^ _a AjlI iA j A i.j-i l^j'g' jSIj ( ^JaJL JLa .lIiL jjj£]yi£ 

( c 

.1^-i.ljjJj LLoLojaI jijj ^gjll iijljia.VI ^3 jj (jlc. U^c-Liul .IjjuIjujI 


1 '< .g Jl_a. J ‘JL_li. JjiA CjLjjjSJVIA i4j>. j^laVI a-l* i . l *a ~^ j_gic-j 

L_uSaJj *" ^ J yj* cLj^SJI (jl *.Lk-} _£=>>. JJ jlsAC-^U ojjjsJallj ^glLla 


I jjlj uiiljjjiiSJ) aaaaj dil!u ja. c-L j.^ili j j i ni'i ^jjiij 

^ *j" :"0j£l A " (Jj a J; 3k u —Sc-j . 4jy.jA.wall 4 j jlaill ^gll LL-ajJ lilljj 

LuclLi_J Jj^a <jli •*' :nAf "e^ u ” "^LjjaSi^U Vj t CjLujjjiil 

,^ll*JI A.Ls-k ^gA sjiA (jl I^gjau V £• jLaj ^i-a 

jj/ij_j ft n‘ I . .i I I I V«»l o^g .Aj*3I jU jLjakoJI y_i4 -lojl ^-LjI t— mjwall jyoj 

.4 _utal jll aJ i 4 j ^SjjJ Lj L (_gjll »LII ft J >»"«ftll AlixVI jj) IJ.^. . AabjI^IL 

£ J _« alll j!-3-j) Q -aAJJJ (jaII JHaJI JiiftA (^gic. liJ —II JJ-AA=3 

4jlj (j jSj 1 .-iL^i AjL gi o jjfi ljz j^iJI fk^jj^JI 

4__jljjil j■ kjl''t~- J(_-ij Aijla-a Aa*SIj iJa’ _JI jL^ajl ,,J*&llj 
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j oSjV .23 Ajt jJJj ^ .AuijjJI 4_«Jt«a]l J4_>44 ,j^ J**4 Lflj 

_K .*, 1 1 i ^j j;N ,V/ _2a 4 C’C-v1 1 ^_j 4 K-.1i jjlj Lj __ll JjA S sljjjrs JLa 

J! J •■•"•I I j Lj_II Ajjlaj _$ .sufia-all j -iJI jJI j_y-a J Aj J 4 -Ia 4 ,_£A]I 

j l £4V I >. ' y ji ^_1c. Ls.2C.Lc_ J 1 — -?-j_5-o4 'AjxSI 3 - lj ^ a ' — ^ ^- 5 -^° 

L•■S. Ls" £_j>! ^11 cLlc^l Ajt_Ja JjC- A43__^3. o_jSA-a v s » a;l LiSLlj ttJlsLLJI^ 

-■^ Vj SsujLull -JL "A-^'j ^ _JI jL^ji JUL V , .^AV;\r 

. . ** « l * ^]a *1 1 j) ^ .Va l *- * 4 Jjj jjD I . -~1 cC. 3 4 JJI Ajl 


Jl jL^ai jlLoL J ^C.±2e 4 ■—£2 j-all I.2A 


Jjj jli’ 


_444_>L * I_AjLu&L L^UjLlI ^l_-cl J4*£ "A^l J 


all’_ jjlkj lirvi^ Jl JJI s_i2$j":Jllj J JJjj iConstructive empiricists 

. ■ JJ’v'l LLacfiLaJ iaa3 jLaJ^I AjJaill J_j43 j A -*1L-4J 

I j4*44 4 A4xiil J jLJsuJI s_S2jJI l j* j)4> lifLU 5 . I ^ A • 2 ^ X jjAul J jj 
^Jl ^4*1 jjl l £_iAa. <jjalj44 sf4j.ru L-a ac-lidl Auajaull' ‘•uL-jJail JS ia4J 

j jxJI li* jlajl jli 4 'JJJ ys Jl 4^M»jJljj .Ajuij 77 Js^aill £-4 LiJ ) 

.f&jXi *LkH J J'J J 


:lrrealism 4 j*3Ij fill £$L» 


j)4_ < 'L,J U Lctjl ^£~'lS»^ l a Lalxjl ^J44i!l ■a f-V . al l S_ 4 A Xa jl >. 0 l l <_£ _J4 

U's 1 La aljj J A4l L.il jjSjLLo 1 *^ 4 ! La£ tAiaixJI Ai^pLAall alia (J JaLfuJ 

JSj I Ls> Ja Jlj I^aiilj J4C. I_s3jx IliA (jl fyjA _jll ^yaj .frljl j>a 

jl • as j| ^ _Jl Jiill 1 44 S 4 U 4 Aj jj yijj VAoxil J ju^Lsixa f s4 \» > jl 

,1_Ls» j «S4 jJ' "— 1 j j’i4" )Jt 1 —aj ji jl i'. tl l j_>?' « 'L 4 ?>U“ i 4 «— Hi l al ^_.i j- j_- ;;^wiJ' ( ' ) 

jlal') jaUfi’lj tO Jt 5 j-c. UUjIiUl J jiiJ 
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* 1 ^ 1 jj . ‘I ^ i l ^ i* AJ 1'* M J _)JC. jliJC.L t__£ ^ a )1 *■. "*~ 

, ^ ^ A A AjxII _jll ^jjjLiui V j 


'- \ j-v ’’ 1_^ Latour and Wool gar "j4-1jj j j.*^' fC-Jyj 

t e 

*L_u]l 4 _jLic. Jj 1 j-r- l^J juju jl ^Laboratory Life " 

^LiLaC. f. l «A l ^_il t a V~~i nJj' jjKa. i. I mrfc j±uuj tvjllljj ^I. W’u jI i] " 0 - " 1 * ^ 


l j-^ £ j_i ^Jc. iJjL jj lAAj • > fV'llWI "jLJji J J>N" 

t^Jl_*JI _2 Jj -1 U ^ >--' Ljbjlaj]l Li A^l' 


jL^ji v_jAAj . jl^aS’l SAP^ i* 1 ' J 


tjjUsil si* (jji e-Luj i Aj^jaill £^Jaj (Jj jb-« i -b ; ^ 

J _c. diV jLa J>u Ajliii aSsxj* Ajau AiDlc- iiiliAj t Aj^js-w eLL! ^J J>=^-i 

oj_5_jufl AjjiaiJl ilifc "Aj*ilj ^Ul” j_jlaio J>AJ ■ 4 -^ ^JLJIj I jdLJl 


l .Aii^ 0 J jjaaj «iiii axj j^yi "i gi . y^r ^juji ^ 

jj_ jj ji 4_:l jC. aJ J>* £ jj J} JrA? «J 


Jj_^ tK \AJ •.-■■ ^_j]l j «^V1 .lau -la. Jl Aij’Jal* ^JLJi JjC- Aj'i «Lajl 

.WY^m '•jLJjj j j_pV" Aj-ij *J-VI ^ ‘f$jj 


AijiuJI (jft AjJjiHll Ajxjjiaiu ijIj.12lj 

-V j I *' Jjjlc _j jC- — AbjJa fi-lal ~' ^i*Jl £"LiJjd ^Ic. £• 
j . ^ 'i-.l l jjA_j Aa^iLJI JjSj ^ Lc£ .iwjjLJlSI c.1 _»] Ajsj£j Ji-L 

o i ^-^y i c." ? L^a» Li>V' ^'>y' 

J_j 3 1_j .^JaUll Jjlil ,> Jxa- *kl' jr 

j_« li. ja - j ! jjc. 1 j j^j^jaiil jjliill jjIaJl 1 A^> ' jJc- ^ujjaI iJili 
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is — o jLuC.L ( J*J Ajjj (jlc ll,u tC - 1 /Wy i ^ic. £ jjS 

^- ai ’> ■ a " 1 —llill Jla ^lxJal ^all n ^LiJuaj s^alxjl ^ r,'\~. J l 

ifi*J 1 -J p")t < J 1 ^-Lala.'s/I ^ic- ^ 4 j£4w£L£]| (JLaC-VI ji '> ■» . ^ a UJ I 

jaj—LiJI a_ j , > . -w-i jLiu Merton " CiU ja diilS *IjjjIj Uj&Ij 

^ t ^ v V j jj ( -.LH 4 j i. i. i ^a]l 4^aL*JI 

O* A J IjLalj ti—iLuiu j^aII ^c .« 4<. ^IxJI ^ 1 /'“i-v l 

^— 4 e.La 4 a.VI —jll ^_4 ^laJI £ La Ail AjSjSj t" Jc. s .MI" j| ^]| * j ,f. 

Scientific a j^WH 4 l ^. 11 {'j_j '* * f 7 * ^^ Jiit^**i jjj tJlLaHjj ■ .■ jVi 
‘i— 4 la.lj jlSaVI J-iLu aaLSj cJSS *UaLJI A£.L«l=JI jiijj community 

- 2 LI 0 ^_>^4 >4J . ^ H *t 0 _S.Ia" Lj^jLi. jlSiVl SAA ^Jjj 4 .0 K j 

4 - Jalil^V I L>4 "AjJUJI AcLa^JI" jLij J "JjjjjjJ' JLoC-I 

^ J—^ u' °AA jSaHj wll j*a L ^ " i _L ^3 

>■ "l l /m , ! 1 - 1 ^ J CjLiiiLuJI ^3 4 jJ]Uj <JLul£ 4 _iaLl)I (AjIc.L a^JLi 4il*lcJI CjLuIjaII 
1 —g_La tj\ tliaiiL Jjji. i4_uiij 4 a.jj]| l$K iliiijl A3 j t^Aabdl (jjflll <j 4 
( _S—3 3J jjAa_j>a Ajl L>°) I g . vi l ^o j! 4 jla1*JI 43^uaJI 4»j«L» ^_j| 

ts—^ — <J —S — i ^jalaJI 4iuil3 jj^«l ■ 1 - j ^ ^ 

• (JaxII <-aialo 4j_j*iJI 4 U 1 4j . i_ljl_j 2 kJI 

5— 3l£* J__a&i Max Weber ” jjaa u^La"_1 (j^uiU j^al l 

Science as a ^i*JI " 4 *-^ < /j| cs ^ 1 ^ Aij*-*)! 

4 j (jl^ ( ^ A <^k 4 jjIjS cIloj ) Vocation 

^li-Jlj l_ 4 j .Erickson Y • • Y j "j_jui" SaUVI j> 

4 .’“ ! fjJ' es-^ ^J^4 4jao ^3 jjjS l^cJ ^pll ^j*Aal 3 JI 
«.lj—lil 4 j^L) ^gJc- "_)J43" ■_yaj2t^j ,"^i*JI ^ (J^u^n^JLall c. l^"'^.yi »lr. " 

1 « 4 <j^a Ajiu-sa —J ( JLn.lt Aja^jLiJI <_S «V jl » <■ « ■ --» ^** B 4*«v 1 
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^3 4_Laia.il i~~'l t JjVI ^LLail l ^3 t^ig l SLa 4i.0-‘» jl 

« ' t 

"j__jjs" jSjjj .4j]Lajill l£j_)xl i....as j^SLi Lftljl Ijjll* is ^)j_iaL*-all LijLa.il 
viil l ^ya f. (_£■*> 4_i3 (-JjLAj villi I j__)A<a • ^■■kaj.u ^all 4jtj_ia_jj ( al*JI Al»i jj j^lc* 

'll.-O *j?y 1 ^_ 3 jjj_ui^alall ail-u^/l ailc. ^jA LaS ‘(Jllliil ^j-a v j-alaIliL/1J 

(Hil jLaiuillj (Jjl^ia a Lk-taJ lilliS .LajJ (JjlSJ La 

^__u*jil (_)j_ 2 k 4_Jila2k^La (_)•% ii;j y (^^-a-OlSVI pistil jdLxj jjAajLaii 4 jjg ai l 

" j *^ j m” ■ ^>1 ■ -V>A. I" ^jjl 4i^-kl_l ^jfLLaii (." 1 >*k J (_£ ill jtjJj^>JIJ ^ji-lLJI 

*_kjl_ a" (j_a «.Lakil ^^3 La <jiSliii J_>lalu !; j :LuIj (Turner > ^ ^ \> • • 

_II j ■ >» jxil jA jjlS JU-iaUlLl li* jl 4jaa.!jLa ^a (^1*JI ( —dial 

(Jj_^ 4 -1 jaa, j£jj LiAj .4_ic, v* n^-kll ^jq 3 ja (jj ^^almai l a% 4_i3ji 

t^LalaJI lie. kiijpiLa ^ilj J Sfl*JI 4 '** -°' jlaliFVI _^j 4_^jjli jsLaJI 

a 4_iJai_! ^iil jjillJ 4j*3l^JI ^ 1* 11 4_iALa Ajislia p-Lil (4jl £ 'l l 

. Y * • Y IV • jj■ aS.J^ all 

Barber J ‘-r^^ Ja« aj^IsIII 4j» -^.^all > ' ^11 jl JiOLi 
mt * . ki l ^_a jn.n V^ll £\ a-i>VI ^_it" : Jl>U and Hirsch 
a*i wj Lac. J^LjiII Jl <LLouj i Sociology of Science 

<_jjl__ali!l al J 2 k.l i—l jl ■ ■’ ! ' _jJS 2 kJ sjjjiia jljiLi L.aa jlx Ti .1 Lai3 V] i(J-aL*-all 

,jl J (4 _iaiaJI 4X-LaaJI lg j\c- ^Uai^atj ( _pll ^-iLoillj ^C-ljSilj j»C.LiijJ jl Jl 

4_i-alxll 4_3^)*_all 4-il£a ;j-a Jlfij jjl AC.tjiil lillj (jC. i—ilJikjj/1 LjLj <_^>a 

(Jill g_ 2 kjlil aj A J—£ (HlaC-ij .4 ja1c. jjC. 4ij*>a ^1 IgJja-i j tl^lsC.jjj 

4. ,jal»II 4 S^ioallj { i 1*11 ^C-Laia-VI ^ j'l ^j&^?JI ^J^-Lall 


'5__jja^ aJr i ' Essentialist conception (J*A1 ^Ula.yi ^^oV' ,*> 9 ^' (') 

>(jl_Siyi ji a U -t\ ‘l ji J.: J Ja jis cl>-) jlaSji Ija JSJ J sjr vu ) Essentialism 
. j‘»aa a«-■ Jk^ A juUJI jB JS Jcj a£j^L^ 4J^ j AjjIjj 3- a juajU^xk 
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1*JI (J_j —J jj 3 ^•LoJSk'i/l j»ic. jjx £■ _jj]l liij . tlxi*JI j 

ASJJ JalAJ _jVI jJ! jjlt ^al-J jl (JSjuj 4 L ^Q' ^ A . ■'. ,i 'm * 4juxa_jj 

- ■ U - 0 iS* J 4jj|j <JC.^jj UJ (jlSj 4jxi*JI 4i^)*-ajl j_j jj La£ - .* ,<-V..,.nll 

t5 —1c. l^JLlilj (j-a 1*JI U^-Llj] <->jU Jl Ijiij t4ijXxJI JlSall 

* < 

^Lia.lj lij3 ji-Sj cLal*J] 4 jjjj jj]l ^iU^aVlj lAA .4iiaJIj 4j''M'a»|l 

tj—* “ JJ4 Sj Jai jjitj - ^xia-J' cLjaC-i 4 j<L jc. 

<^3 £jLoij (JjLjj jjx> AVu . ij jxx c.LJ*JI jjd J_po ^jAa^-ll jjlc.j . JxjoJ 
4—2j«^JI Trl^V j ‘f^xJUJ (3Lla -iUj)? jjxkJI jjjiiJI ,> j;.$ <'\\ AliLaj 
—ojb 4—3j*_JI j jVU^ t jj iVixl l lift ^jx claLJI Lai ij»l$-dl jU^Vj 

■ A sjs-v' lj Jali jJ\ jx jj£l I j33 qjjj -Ljj^lsaJI jx jiji _K A 

f—Ic. JJ—a J—Ala. 4—a. jj ^LjiuuxJI jjJ jj £- jj Si j 
f—1°" 4 - i ' cs^- ‘4-JI jUL 4ja jj jA J ijJxJI ^3 ^ua^klajl 

j—* j ‘Sociology of Scientific Knowledge SSK "4 -jxLJI 4 ij*xll c. l/v.0 
4—a.jjAiS Social Constructionism "l^jaiJI ( vx'.i>.a]I " JlS^ii aJ 

j . jjC. Laiia.'i I jaJl*JLl 4jjl*Jx]l .il; jL»~ill £jJa j] ^ ...1 mV I 
‘(_^C'I—J— 11 ">"l I I j 1 a'l^ l ^lc jjAa jj3 4 11 ^ilx £jjj jSxj vJjjia 

r>j Social construction jjjJ ^\y -nil" -Jlu-auj jilj 
Peter Berger and Thomas Luckmann "jLaS ji ^La jj" j " jjj/ jx 
The Social Construction of Reality "4ijLJ] *ijjr La^jbS jx 

L> jJL«-U (3iai« JC. Jj=kJI JLax ji 4 Jsj 4j 4iw^ jA j t > *\ “ V 

i—iolj .Y . . £;oY Sismondo "jijjx,,.. ^aI^i jjkix 

<jl_ 5 ■ i *> VI jf- —« fc a ~ tt jA j AjlaJ 4 -yfu -til t i a ..."<^1 1 ^J I I yr j 

j—c-l^sSlj jl—Sayi j—i 5—5a« 5—a^ialu ( .lj_j]N’l ^gj^i .Fundamentalism "iijSiil 

(>a >JI).4a*.LkV| 
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The Strong ”33—ill —i3^" JS—^ 3—i ojaU^ J3I A+ji II 

3_o a__j* 1*JI 4ij*kl (j jla.^ aJ^U-o 3*3 .^Programme 

c. 1 /1-i-s.y i (S _1c. 51.>» jl ^Jc. "33211 0olj_3jSI" .AjcLaSkil 

Barry Barnes "3Jj 1 —i <3 J —?" t> 30 . -aAI . al l 

"j^Lc jjjb" aji^Uj Jaxj jIS UatilSj tDavid Bloor "j^L 
(_5^=>Ui' JjsSi Ci kiiuii l ja-Vy yr ” C?3^' ’ JA-L5 .^AT 

t 

jjjjcl .alaVl (jikLill 3* 9 JAX-1J Aj kjj 3I3 4Collins Jll^ J'-aG-I 3^ ‘ ^ 

A jkxJl A jjakl £-1-aiaJ fkj ^JaI^- a I 3JIS ^jaa jiiaJ 3J2—sai^xklkl 

3^j j 4«iiSj -i*j IosIaI ^ tSociology of scientific knowledge , SSK 

STS l_L> d skill j ( a__i*JI cj __iljJb 2 jj—*- all jiUJI Jta-aj Ajl^a. jjSI 

3_« Co JLj L_Jal3*U 3320-3) Science and technology studies 

c 5 jsil ^U^J] Relativism "33^*-^' 3^ ^3 ^ Jj-klll 

dli_•'••n^MI ^la pkll j~- H=3?-l 3IH oAjJ J-ill \a jMZ ^ic. 33a]! 93^ 

A ^ 3»^ll 3 a .. II ^ U . '.^' j I j»ic. 'I < ~ . V -1 223 4 lii 4^—oLall 332II 3“° 

JL_=wa ^ i Aj-ali. 4-dill 3I13VI HAoo ^JcV' JLaC-VI ^^Jc- A-kxll 

333 ^11" A ^.3^31 13=4.3 a3 ‘3=t^i—ial 'lj "33—S" JLaC -1 A^alA.3 4 ( dxll 

.Feyerabend ".lijIjjU"—I Anarchist "(^3^3^') 

4 < _ s -al*JI ^kiil ^^-a—43]! ^Jxil j»3^iaJ H Y • 33^ 3^-a^l 3 ^ * aJ 

3 Jj 3 '-v 1 ^11 1 j < m j*! 3 tl ^3a32 ^C- 3103a «_!3 L-iIj ^alxJI ^.isl 34 V -i=3 

jjji ■■T.l l ^bdl AaiS-vl Jal£ 33*022 4 Ajl^jJI ^2 4^33^!! > —V 2 ^. .; 3324.VI 


■ ay. a^v^ia *1^ ■ J i-.'.M 4»3«_al! ^c- J ^y. j (') 

J£ {-* J-o'jd' 03 A ta. ^3 .j -AiL'-JI Ajc.'-^a.V' OUJ^i 2 —. 

\lj__jVI • ■ - I_c. U 4 • 'A >_ft j\j 5 c.I < t l 3 a. -^ 3^-“ jft jiaill 3-=i«o ‘.3 jIIj 
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Cs— , ^Sr c ’' 4~v> l AjLaC (J^Li. ja i _y*)!\ £§1 j ( ^3 <- ~ la'» .'■» I I 

L5—® —J| tflt . ’S a (J—^Jj • 1 —L>1 J*> i j jl J_^a-a (sJA«l« jj ja 

4jU >i "i-v l fj £ ^kll jLjj cIjcJ ja fcliljs Jja A*J jl£J ;Sj3^aJI 

jiilt) ( aixll (jc. ^jluiljJ fklll jj/U^I £• lala. VI elolc AluJ jj 

SjiAia Sjji ^3 die la. JlacVI Cul£ Jsi tAidUll JLa_a ^ Lai .(t": \ 

ts—^) <*—^1 Aiwi^la alilil (-.i. S% ^ AaJL 4 JVa d_ilj ^ jjlLiiajja jJ' ! 

A_jjl_^jla <J_jj JUcI Cijjal aij ilk .Aj a LlII Aij**all ^l2jl aJlUI jjj 
<■ .i l L>->I I oA j3 ^Ia t^LJI Aiuilij 1 4 j ji..'•'! ! 41 1...,. ^jc. i;, lL j. 

•"jjj/ 4jjkj 1 1 «-i_gjL^rv j AjaiaJI 4q j» .11 via*. I I 


j' ^ 1-4 i>V I ^lc ^3 cIjj^i Ajjnnill 4'.,.. W.*II . * il /• -> j-.ll „ \a. j -1 inT. l 
^—aj A—jaIxII Ai^>*dl j t^^alxil i__s jLu£U ^AjJaill L i lL.^1 1 — 4a..,Ul l 
(*l ,'^ jl^Vl (j4 Acjaaus (Jja. 4 .~*ilg t» j^ll lillj d j£ jj jj i I I 

A-Sj .Vakil Ai^k. jjJ*il jl dld£l ^J • c l\j ^LJjJI 
A—jAajj Jaaa (jiiJ ‘(jjjuJI #jj| ^LlII 4 i IUaU Aa.jj]1 j- W. 

^lalaVI cLalc. IgJialj ^jII AjaLJI ac-LojJIj ^1*J] aJSj^JI ^ya.lial] j.Mdl 

Barber " jiJ—i'j Hagstrom Yjj ! “' fi*JI j j-^.^-d i 

f^ 1 Ut?3 ^ O^^VI ^JJ >iUall jkilb jSlj 4Merton 

<—i jl mS flj AjAJI AjjjLoaJ] 4_ajC. jjJI AjiauijJI Ajj^JI j 4 ir. j. 

Aiu—laJlj £•!—ala.VI ( -> — lc (j-a <JS (jjj tiilj^a tA-alc- Aiiuajj . ^^M l 

I—«J*J4iaj I gViKa j AjJjJI Aij*jJI AjjA j £Jill ^ tjJxlL 




t5—^ (j^ s"Ajjl Jjli" (JLaC.1 j "ijjS" JLaC.1 jl iiLi V 

IA—* °J .Aji*Ja]l jl AjC.Laja.VI A j-> 1 j]l ja «Ijaj ^JbJJ j. .-.I» ^| l 
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"til_jia til_J3JjJ' :1_aA j ( jjLLi!_II jjj£iall jja jlliV jjiSIlj jljj.ll La$3 

_II _iill j_a jJ jaj (jj^-V lj3j jhiiuj ." jjliiiajja £^j 2J_yl "j 

(j*a—=tiu V j\ IJuj j£ij .4i-al*JI AjujjLajJI jc "ijliW _i j_yC.Laia.VI Jjl'tMl 

£JJ_^ (jaa_a3j c jiL_!la <JLl3j j_jl die- La. jjjll " jjljjjdjjkjjs" 4Aiuilal 

C-jjJa _II f .tail j_jlc. JcLuiixu Laa t^lailj AamUU "jjliliii^ija JjLn t_j_jiuiV 

.4.1*1*11 4i jicall jn-il»<nll iiill j_ji AaujLjjVI ^JjJal j-cJI (_pa*j jjlc 


: ( aJ*JI J 4*111 t jjlltijxjja 

4*11 j_gA>alall "(jjliliiajja i 11J 1 * jj o 4<)i>iSsll i-llJJC 

t J i.alxall j Sail i—ulj_ji aJLcC.1 jjjIj 4jj)j jfLoJj t^jix (J ^uU 
Anti- 'AlMilmllll i*J ail i>i*" IgjLs Ig uaj <■ a.-*i~i j^jll JaLajVI tilij 4.nnLa. 
n 4_jliaJI La" J j j ‘Post-structural "eliull i*j La"j ‘foundational 
dua. j* £ilx <J$*u i_jjLiL JLacI >'if^ ial .Postmodern 

(j j Llu ^__1 .J jIsjJI jl ^ jii—II L_i*— l-sj 4i£lj tja^illj a^.1 jail (Js-^ 4ij 

(J A, jli tiililj i^oJal J (J^wU jjXAllall AjisLia j_.ll IjjjS " jjliiuxjjS" 

. l^j ijAl j£\ tliLJjill j* t—llxljjj 1 til (_Juu Jlill jiajaJI 


Relativism AjjauuII gfla > :T* jjj^II 

j_j _ 3 - ^ ■ ■' j tjj>ila.>ia j^aLa. ^Ha*-xa i 4 jjfuiill 0 ^-ia gllaiAa 

'ill \ * jlj 14 -alc A 0■ ^11 j . 4 _lC.Laii.Vl ^_jl*ll ja _jj!i£ 

IajLucLi \g 4 jSajV t4itsjllj 4ij*-ollS frLuiVI jtj l)j 4? jjlij <—aSj-o 

JJ_ Sc <iljj . j^it i'I 1 £ ><n» I jjjl 4 lutillj jja JjV j^lj * 4 .tI)oa a.Luil 

4 jjjj-aj J) Knowledge relativism 4 ij*-ail jLli ij jf^ull ija^alli ‘<illj 






( Jj —a.Vl £-lj—iSn Ja ,^-aiuil 4ij*^H Ja y Aj^.j >_? Ji (^ 

( __JI *jl /-.VI jj-o -2 jV 4i_>»-alL 4iil*LaJI AjLIcoVI ^ jlj t4’uj.:la j 

-JLLi a L I j'l~> ^ jl j_II y' a. '■ • - J I Liu La jx ^ . Li aJJ Ua^^Ai 1 ^ LLla 

JILL 5 .^LJI 4ij*-JI ^Jc-a aa*j -~Aa jJ Knowledges "<-j jL-JI" 
4jlaLuL JLj Cultural relativism "Su jLAaaJ J <L’iJI 4u jj^uJI " jli 

il_ Ja jjl v * il AjjC. Jx Jil jl ^ a. nl L J, 'T-L lAjlilijj]! ^Aal i_Lua^ 

■ JilaLlI tl^j^l •^a.L'i/ 4 'Va * jjC. Ajuajx 4 Ls» cULil ^ajlLu 

" jjULjjl" 4-j^Jrx.u 4uC-Lua.JI ^jl*jl ^ 4Aji>«i‘ill 4iJx-V :4ia cajx 

.1 T ! « alj Aujxil jJajl ) 44Jxdjll Je. 


4a. '•L 4 _jjL 4__LiLx jlxx A j»AC- Jjj''• •'■'’* 7 -J* 4-LLi ^Aa L 

l^lAiALul 0 j 4-LSJI ^ : J^aill J jLI Li ^aL jA j .AaIcMj 

il_1 a ^_J 4il_Aa] ;MOA:£r "^LL-tLiV Jill- LjSaJ "4jJ]I 

(JJ — L) jA-u-a JSL —J ol — jaJ AuUllI ^Aa.1 ^ j) ''j ljLlVj/ ’ 

4_iJ" 4x*J c-^yLi aL>jI j£xjV 4j‘l JjLLjaLi J.a.,*a) Llluj £ 3 .^x 1 ! 
4£jLLLI oAA Ax j. au 4jtill j i(jiiUI l^u3 iljLLj 4 jlUI J£a i '4 ><il A 

4 L .1 _la (j —0 4j »iil j.S)j I AC.1 Jill oA^Jj .{Y tr ', 4 tL’i £^_jxllJ ,^'u x l^J JjSj 

.4jx 1*JI 4i jjuoJI j -LU liogA ^ic. ^1L)I La Jjl JjLjAuaL^ 

^Julj lAAj .4*111 ^ Lg_xlAaLuil ( jje. (AjlxiSJI j^jla-o AxjjU «4uIaJI ^ji 

(jia_ijj .(jLiii_II JjxjAaxj Ali3jll ^a JJ-*' 1 "' J >_3^)~v-V'i AllLalSJI ^^jL-a jl 

(j _ 1 4jj JjL " jjLLlauja (jli t^^jLaJI (_^aLJI j»JI*JI diLi ^A-a jc. jl~»jll 

■ l ^L ^ aj Jill c-LLVL IajI ^aul'j ^ Igjl L.ur^ ti‘Ajl 4 jjL ialij ^1 lLull JjSj 

(jja_ xj ^L_a Ja^J . ( _ s -4ui_ i )1I |*1*JI 4A*iil]L J^LLall J« IA AC. (Jlij lAAj 

(jjtaAaJlui—J (»—jil jA —jj ■ (J. ’-it \ —!l iAaa ^.Lc (jj^,jAiu (»Aj Jjj^LJI 
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a -—* (jj —3 —13 _>*-i ^_Jii l-ix. A■ «a>^" l"'1 -> \U. 

iJ r* A J c5^ l—l3_jll f^g^J *Ji u^.JI bxl AA "un i ^ja L&Luax Aalmlj ib la^lla*^axl l 
‘Axj hxil lj Axixxl! JLuJl ^ i»~in (. bjjV| Aj -W'i i ^i*J| JojaI (_£Aa Ajjj A-d 

Sjl-ajl i_Ca —xj lilliA Jalxj . I3jl Jal£ JSJb a jlxjj J-aj 'N? I3& jli 

^ J^ '^A *vIljlrfJSiLj aJLujxJI jlxxlb (jlUjaj .K-.VI ^.Ac. J 

J*~-)>lc.l S 1 Aba—iu (J—bo 13—x AxXi>-<abba]l i' <1 (jjaxj 

Jj Jbb laAio ^ j^=j J^j ^3 4j jj Jbuj Polymerase chain reaction 

Aaa 1*JI CblalSlI Ji. JJJA £-a dilaHJI jbx Jc. i Ja ^jjl jJjiHI 

.A3A J£j aAAaxll 


o(_)£bba . W 1x3 ‘ 1 • *1 '*■',,.l ^Jc. > _S3 jjj l" il ^K" ^ \ 1 , m, 0 i" .’.1 ‘v (313 

"JLJbb _Jj Truth "Ja^" _Jb J jblVt bljU la 131 Jl J ^Jl^j Aic 
j J^.Ia c.^j) dsbalSJI J*x (j! buj . ( *iajl £-j jx a_xJ Jjjxxll Facts 

t 

u—° of — <-^—3 j J J Abac Ji ^ Language-game "Ailll JJ" 
J—*JI JJ ji AsJJI Jl ajbiVI Aolxj J l_lxj sJ 113 Jc. <-bj ,bjl£ jl 
0rJ—-' A-bxx Aj^AA 4_x jlox jUaj J w uaLk .jbx ^j-a Itbxx 

a-ia.j-aj AaxJlc. HjLxjlax AC-jxxx j\ Jax j-a ;_Jj : 1 H ^ V* Trigg 

0*2 —^ ‘t 5 —*-?- _JI b jbaj Jc. t^abax a^Ji -r •. .-n <»il]3 Jc. j .AjAjI 3 

^ I—iUa ,jj j 1 A — is*. jib. Ajj Jaj A^a.j Jc. Jjjlxi^JI bdCUalixb 

. bbal A l^»a. a 2 a 4 . ^lA AJlI f J I ^ 1**.^ '.. ..a 

ALxaj bu aJA=ax I V’.b^rv (j) iiillj Jxi -V ^ 

^— 2 A — j^iJ vbl j__iJ3U cbj J ^"bajll lil jAaj Jj .Axilajl 1 ' J >A"'. J . 

1—4>b*^> Aai a/i Aj^jiill aliij ;;»'l l aAA jV ilJaiJaj jj-aVI p K-v V Aijb^a 
• b -x. i-^' .. ;■ Jjl A_i_bl AjAik v _jA ^Jl*JI AjAxS .^ Jl AxiA-Vu^xll \ Tit' Ibajl 


107 




(j-j 1 j tJjJ aJI ^gk cjIjauu A t n ’>i ,■"' i n AiJJI jl A 1^1»jj iJ£j _>aVlj 

. Aja Aiwaj jl jJLsJI Jl Ain Jaij jill j3 jail 

yjl-»j “'J 1. AjwalaJI A!ii_l ~1» U j Jj jl jfLaj it9 ttill j .Jc. j 

"A atli-v a" f UJI Ail jAjj A3 j .^J-xall c-Llil Aa.jl.lll AJlIII ( Jc. lAaJXa Lajlj 

.Y . . £ "j^wSjjl" jJV| J Jllj£ vliwJ IgiSlj t Aavjl ill AJtlll jc 


tjxkll Jl jlaill CjLfrU 

jj_ J _j ^_ jll "ililaa jjll" Jl jlaill AiC. lalaJ Lawial j tilij jAjj 

j -° A_ Ajjjj 1 y^-nj t(Jaxall (JalA Jl3 . (J££ ^1x11 AatiAall J>vi 

^11_xll jj&waj ^Aj t jjAA Ligj j jlaxj laC- jjJ-iaAJj t Ixa jjlaxJ 

tilll-aJlawa_ag ylllijVl J jligxljaa 4 jLa.YI ( -vl-a»a J 4^£ala‘l jill 

J U> ja ^ygUiVll ja (Ajajjll ^gjLttw J Aaiaiuaaj AjJc. 

jju_wa1jall j ,g*a jjiaL..Jt.ll t_llioi».iil ja ^I'll A n-i..- 1 -v'all yLilaHajwaall 
A tAja ■ n_j Aaaic- A3 jj AjIjS AjC. 4 tliAi Aiill jSLlj .Ig i.'Sl oAjwaiall 

A_k.li A^najj A*Jj tlaja. AjwI Ailll j„i.fii Cua ‘AJajwjYI lilt (jaLal Jc. 

Aaj (J jj j -A-ialxJI A3jjll ^.aujll j^alxll ( _al_j_will Jl Ig Hi j jj-vigil (Jaxl 
4 j^j Ij 4 A- ji-ygll Aijjjli ^^aaujl ( _ ? alxll t—jUaaJI ja (J jil djlaa. jj iAUa 
o j—gj i_yaju Jila. ja Ifrwa jC jl Ajajjll Ajljall (jAal <J lAjxai 4^\ja 

Aglwa_3^1 d_laC.1 j _a .^'A"'^ll all j-vg") y*n\ i^lcVl 

A C-laaJl jl_a. ja jjitall ^vg3 AgjlSal all j . Ig-la Jg ■ J CLllaJJawaal 

A_j^lall JIS _viblJ Jaxll <hjJ jll (r : Y Jail) AgjSill 

_vial jail y iwaj lajl Aj^lall (Jl£»*V1 j! j jl^vall ^y^jp. ^3 Aa.lA'utiall 

tiLll—C-laaJl v \ l 1 A a If*- AjJliail ;_pa^)xll t_ulluil Allvaa (_Jajjj . Igaaij 
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A—kjj^cJI j£all AiJiL* VIS-ii JaUjVI a ^A .Ajj£iJ| 

<J—J—to 'a^ ‘ 4-?^I ^ 5 -Oj-J_) ll jsIxJI t—lliai jl ;"<■-' jjSbAJj . CjLJSJLi 

1 — X"* 'H C K**J —1 ^j-al. lVu al j) ASjjuJIj <_jl±wJI (^axj AjUaj ^J! jU'.' l 

4i^a_ala Ail Ujliic.1 J jVuaj J<lIj lA^J ( jUkjJC- V ^1 

• Igjlju A^uli 

^__ 1 *JI ^C.lj2 (^gJc. Ajj^tiic. fr U » >i l (jA " v jjl"'.' , *^'''j a " (jS-aJj 

*'-Jl ejLujUJI ^jJI Jyti\ ^JAS. i5 j*J tAjl^jll 

^ J» - » o <— -Ixjj V ‘AjjSill (^jlc.U=JI Jib l-'I Va-'. Jl a^iV' i 

(jl '-I—4> <^4 (j-Jj .Aisix Jlljj ai& jb JjSlI jjaj V j <AiibJ] 

JJ— LlJI lift jllJj (jaJ (jSJ . ( JjJ] bLj=us jlS "jjjlliixld" 

iS* ‘tot jl ttot Jliic.1 Jjxa is ^St slgj A^ali ajjxa dDllol 

i$jlj sjiii jjjSIi liiiiA <jSj .Iajjc. <_$i ,jLi iiUj 

itiiij ^g-lc-j .^JlxJ] ^^LasJI \ ^uJajaj JIxjj bu3 Abbix 0jbj Jl^jal 

•->^1 j j <l ‘ ^i' 1 C$1 Jbi (Jjxl i—ia£jj A_i£ta*_lli 

JJJaJl jil fUai Jjyi bulj tAimail J^JaLoll £3_jJI _j* ( J*JI jJ 
*■*—Jl ^jjLuiixjja" ^>1 ’iAIm i! ajSIj JSj Uj^ajj .ijjxjaNj 3JVJI i jc- 

‘blxii—)i .lljj . llll W\* <tll A»h'il ±xV l g |I .* * ft j l yr. I i .H I Jjljj 

f 

lj\j JjSJI b] (Jjjj -13 j .-U^aliJI Ajjl^o oljj LaS (J&l jaJb oJOa-oll A . A I I 
Ui- 'l l )' J -bxV b AjjliLa 11 g jj i Ji ^lS.n.lj Jjuuj ^LeJb A ■ -^.1AI I " d » H I 1 il. I I" 

<-Jjl— Jj I—«i] ^1*JI Jiij jSJj .AaojJI Ljubas l^a.iiluu 

J3I ^Jtt^lxJLa . AjJ^Sa ^ JI cj ^yUL»a]l ^*bjui^/ iAxa^JI 1 Yil* . 

nil £a -• ^ftaVi A b il j i b . 
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• ■Utt J hj&\ CAeUsJi 444 

, ,-.< ..- a .-'/M Ml jjjjjIiUII J Cm A »”44 ^ 

‘^gg. lajaj yij JkJjLill JjLA' jjj <4 £ j-a 43 ^lu '-“ lA - U 
rjr aJ Uk-| j£^ La jli jUul J) V^' ^La=J J^ajJ <44 L>*J-4 

4 : A, \\ 4ija^J 1J ^ Jfc jl' t-P 5 J* (SjJ^ "44" • 0 ^ V ^ 44) 

tJ Pc o^aUJI U>1' J Wjj' J lP-j- 11 jj 4» ^ o-J-4 ^1*^1 

«uc 2 uakji slii J) Ju 4 - 4 ) ^Jali 4^ 44 j 

< 

Si./'i " 44" J4j Aj - jr^A 3 -^ jJ3' A4j J-P^ LlA' -4P ijr 

j l /-A l ^_a j ) Wasserman reaction "4—«jj'j 44^' " 

Lv*j -lSj 4 ^' ^jj^ 4 -^ j^j 44 f w '“ ‘ ■• J ‘( f'^L j Jaxa 

s j jl£ ^ill <_!4A/I ji jAdl i>“J •lP’jAI .4° 44 4 
j ~'i. .*. -■! ^ vta-J I jlili.VI -xj*-ai Aa itj& £*j iLejk* Jj jJ Jc.l£JI 4j 
,> JjNM > ,u ^\ JXL < 2^4 f-PA-' -AlA* 11 U-A 1 44 J lP 3 ^' 

• AlA^I u-A' 

"■-.^.C ..-.. j£±,j ) dlAp. ^ULA/t cUk J 4Jaii ,> ”44" 'PM 

a _ajx^all \ 1.;'J J Lkk Jc. I jjl£ (Durkheim "AAjA’j Comte 

J .C-, v‘l ■ ’ >; Lul 4?^ Aja.Ula.l ^.iJJj .^C-lAa^' fAjsy A* 
j 44^' lA 4 PA’ ‘(3P-P uj j 4A*-!' ^j*Al J 4 '-4^' 

Jjj) n AiLJI J4VI <jA jAAl 4Laii jc. -* jA^l' 

J ojSa u ^-;l 4 ^a U4J1 ^’tVn.n 4 .( > IVLlee Trenn and Merton 
"j M W' l <~i J ( 14 .''“' !_g ~i* 44 *—ijL»iall JliaJI 

aLa_^i l—« j-J>j £*JA J O^li Jt 

JjZZj . Denkgemeinschatt , Thought community 'Pjj&II ^c.U=Jr -j 
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^jaLLuJI y JJI jjSjLij -I JV I ,jx Ac. ^xax ^jx J_JsJI 4c. Lxaj! 

•( r:Y £JJ*H J^) 'J Ja J J-£>4? ^ ‘CjLjkill j 


£— 0 J'jJ' J LcS t JJs Cjlc-Ua. t Jljll J t ^_j> JJJI ^jlc-LoaJ! J£j 
iAjl—Jj-. J jj iCS> tile. ) ajj*LJI ^Ux j l Jx lj sj£ ^j±j Ji<*.i 
.<__jjSa CAc-Laa, J dLiaci liKs dJj Jc. j (. Jl.pl5.L*aVI Jjx 


Aj—6J—£a <J2 —=Ji (>a "liLla" Jx 4j£J iljla. ^jgixll U (jjjtf J3 j 
a— axk o jjj djiaj ^-ill tLone genius "Ajlxj <j jLc.” jl Jjall ^jLxJI" 

^IjJ y is*3 . J-Laa. aIjj JSJj lAjxlc- CjIjjj J cLi^i .ojjixj 

Aja.jli. JxljC. J — Ajalij j AjC.LaJa.1 jjc. Jl Jl J «. Wia IV J ^ 


: .*l iU 


x: lx£j . Ajlull Ac.Lxa.JI r. 1 ■ >»r-1 jjj 


JJI Jl Axixillj 


J—a.1 J ^1 j—.. II ^Jc- lli Jj jl Ixjl J t ^JxlSJL: ' Wm ... 4 a -aI I " 

<jj—^ J— a A Jx ojSa jL JjsJI l-ij lai ^j Jal xi j Vj .Jj*x -kxj 

J "I" ,j_x J_S Ijli iV J] Af-illj AxJalkj "I" Jl JxJL 4^.x 

A a ia .»xa lx] a jjjxiJLi jjlx ajfiaJia tAjxii ^ Jill £xj]l Jl jjLixjjj " J' 
4— J Ja Cjl—*xj Jl lx£jlxajl Alla. J Ixi . UJS JJ Jailti AxJaU. Jl j 

aJIaJI dlL Jj *iTj .JuiSj a _JsJI (j Jj J Ju,U jj_jx aj£all Ji (AsJl^x 

I—ilj— LVI a— a.1 (J—j 3 jx <■ X JSJ Axj$ix jl Axg )X lx] ^jjSlui Jl 

. . "AAi' 


•—S^Lia. 1 —J IL'.A'i (JliaJI J . Uil£_5 IJ.lxla .1 4 _ixi*il 4 j Jjtxll . e»<" j 

aJ. l . ax Ax iii Ajj^sJI i-ilx iVl j . J^Jall JalxjVI ?r Llj ^ £ 4 ‘AjlSxlIj jx_^ll 
A —3 jx^il I ^Llj] Jill A/jjJ 1 I ^ jlxxll J>_j t AjjSill >Ijlc.LaaJL Ax-aLaj 

• JLixJl Jis > i ,Jc. AxxJxJI dilc-lxjl (_jJia.l ^3 



"(JJ Si Ja tti" “til jla" Aa- 12 >j— uil ^Ui^ aII jlaill 

i^Ac, <L-aj 4 <jLLo -ol (^Ic. t Thought styleiDenkstil 
^Jc-j ( f U Laj ji £Sj*i J Jllo "jjS' Aa-i^U (jill Paradigm 

^_a jn«*> (jl jl t^u-t t(ji jjiS-a (jjUaJlj j jSail l (jA JS : tiLla (Jji .ia. 

■ jLa SSI jSaj V t Jjliall gij .<jillaJI Jjjiu ^ SjULa <j«S*jj j£&l' 
.% r. U. ct til Ja" jjS& i_DU (> V) 3 -^ 

g^aj J tiuJ aJI ^j—gJUll jl J t-a JJ "tiLli" jSl .f JJt J) \St> SjLi'tfl 

A_ic- t jLaj Ajlj t^jjl jail jA jJ*-« £ jj (jC HmU AjjSj 

Ijjc. (Jac-i Si djjAaJ t 'H I flc. <J 'jM tilli (jli tJaai ia. 1 j JJSL\ Jj?L 

. A Ag. a1! jjaYI (JA ( ^ ■ j V 

jSflll LUlij jlsft) CjIxaaaj AjjSill LjlfrUaJl T :f frj* 

j_4 , A « ti ll ^jAliu (jA "tiilla dLijjT (JU&i AioiS U ^a! Aai (J»l 

t 

I j_ a “tiL-sla" - 'Av., j j .Denkgemeinschaft AjjSill olcUaJI aJUia 

J=»V <jl O* J ‘^IaC JJC. (J'^J U^' J ?“ La 

cA&UaJ" ji Thought collective " jtSiV' CjU^sj" <**-y 

"(Jjj_jj <_bl jj" a _ aa»jj (_ji US ) Thought communities "ajjSJI 

Cognitive "aSj-IaII ac-UUH" ji t tiLla ^ Bradley and Trenn 

.( \ <1YV ■*' Ja ) Baldamus jJa—1U' Aa^ Ji gi US icommunity 

g t 

" jA (_j\jS1I IaA A (jJI ^U-u^aIU t jja^I Knun <Ja.l 0 *J 

." AjjSsII AcUall 

(j-aU-tiVl (Ja Ac-Uat" AjjSall Ac.UaJI UsjjxSj liljla fJ^jJ 

Intellectual j—^" J—c-Uj tJ l& jjU: ji Usi jlSiV' jjljUjj 
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I j»fc (jLdail (_j«a ^ y La<a ^C^JI j^Jt_J • ^ ^ ^ V H i>^iW ^jjj 

JSLi _J j_a X^ <a JUwi Uua (j^liWJ aLalxll (j-a Ac-Laa ^_lc- i _kj_j»~ll 

Jaa^ta .Axalc. jjC. kljlc-Laa. (j<a ^>Aj4C. ^^Jc- Ljcul (j;)Vn Ajli u_jjlalillj 
alA__C.LaaJ J S (jJ—J jjjj—Sjll (_ji {j<n*U^rs liltW r^LLa "v.*I;W 

i'll r.ly'-^.ll 'j A /j< ch-v ^ i a.^ij 4^ «0 A\jW "4jj&a]l 

:"Exoteric 4a.jpii _*ajla j ’Esoteric 4ajjJI jkli' :Ua tAjjSill 

4__ilalj oyiu-a /jx j)j£aj klAa-aajil ^IxJl c Llill (jj' 

fl^ <^' A ■« 1 aj-La ,_JS (jjSjJj 44ajjlt 4jajla jj£I «_^jI.3j 44ajpJI 
n Ai’ac. (jLa t ^Vae. < _J J aC. (_gl J_ja <_j£-uiJJ ^^jJI 4jj£flll i-I)l».aal?i]l (jjjaiia 

iJjl_»•e-^"Al JSL2_JLJj .Jl—uS ^•tloJjultj (Jxij jl 44ja1c S^SLa jl lAjjLaJ 

_Jl (_^l ^ «Vm .33 j . <lal Jjall jjljjll «j& ya jjj£ .Xifr (y* 4jj£sJI 

I jl ~ J-i M j J J.3C. ^Jl lallc. j)£Jj 4 4ajjJI 4±a^)la ^jjlj^Jl ya .3j-ixJ! 

.1 « O : ^ ^ Y'J "liLia" "4 aJ jll 4jJalj ^jlj.i]l .ja ~ jjUa'iM (jit’ ^j-a^jl 

(J ■»all ' l_jjl£ Ijj 4a. jail Ajlal.3 0_^pl.ill jjlj jl__)SVI n J (jSLaJj 
(JalxjJI ya Jj-ljJI ~fljSxJ ^ualjjsl £-a 4 4a.jj]l 4-iajla. o^pl-lll ^^3 t LjaC-l 

.4jlal.l]l 1 .jSljll jl£sl £-a 

J^l *-11 (_5j_£aJI Ifliaaj 4j__>Sii 4c.Laa (J£i jjl "liLla" JaajLj LaS 

a LUJI a —jj£ill Jbl—aiVl j>* j ‘( Denkstil , Thought style) 

.A _ijSsJI CjI _C.LaaJI r -1 Vj tl^jl A U"n na (jjSjV tCjlc-Loail 

•n. I 4j^j£a JaLajlj A Ja 4 i^ j^al l i" ilr.I II (jalj 4 jjSlsJI JaLajVlj 

Esoteric 4 j'^l >11 o!_c.Uai)l jj_ j ^pluJI (Jtlaill j>a tVjl lj* j 

oJui-aJI 0jljjJI ia.1 o jliic-L) Ijjljj i4j j£i]l 4c.l a->'l Exoteric 4_ia.jli>JI j 

(JLllc-LaaJI (ja _^l JJC 4jj)> >iC- 4 jj^ 3 4£.Laa (JS frLjaC.1 al>aijl (j-o 
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^ 9 u ^ (jij l g - 3 aoj Ig-La JSJ (jl alc-l^x lAj^fLail 

A—-Ji.ljdl jj!j 3—!1 (»J g ^ -—llj3 *iI1 iAj ^Jc. ajJtS IaIx-a 

^ .i lL .. i xi -^1 ._Jj Jj-ajtlil (j^s Jln-t iCL'lc.LaaJI j£il A_ipjliJI_j 

iAjjljjajII j Cj|j Ilia. J l 3jtc.loJI liaj, \\ 

^aILoII j]h jl JJ AiLjaVLj I3A .VL?-a lg_La ^ij)!\ A-IaLJ! dAc-LaaJI j 

J—^ 4 J—«Vl £3lj ^3 tl$-J A*j*j A 4jMl jc. ^jX!! ^-LjajVI -jT. 
A^C- L a ll^ l JJ jC ^^Jc. — ^J A *J<aj l 3 jla_a a jAlia ^3 j3aj — ^aLJI 

. ApaLtil A^^La^II iJliLlil ^_11 A_iuiill_! A la jl A 


Aik<a—j <JJ~A jll ;j^ ‘(*ilj t<ill3 ^^Jc. oUj 

Jl=Jl ^ La£ 3*J ClJjiaJ 33 JUJl j£j jJs t JxjSLa JAC IjJ tljLia^a ILaj^s 

.CjUjUjIIj J j_ualj-aVI ^lxi AjILjJI l" A 4 . JO /1 j^l 

‘U^J-*]! is* < * . V-v,ll lj 4_iJJ jaj]l ClLJ J.i]l J^U. j^aj t jxij]l JjJja 

Srr—“> <J— c f»^3 Jj ‘U-^lt UjaAjjS j-a ^»j£Sail Aim:I n CjjJu 

^ c -'-^ vj— 4 Jj—-aliul! jxi I jjjS j jiueJI l3A Ill j 33 j .^J jA jll 

0 ujj3__1j fjSij uVI ^ ^ J ^ ^jai Jp-alia 

g?jA jll 3 L 0 JC.I jfc ^ - tpUa'il Jft j$3 J I3A - JJSJI jl 

(j * __)— II (_ 5 -Ic. I 3 & .3jail Aj » j l.... ; Vl A 1*1 yll AojjJl jl AjjJI JJ. ^ j ?-LL<JI 

(J-—-aS t JU Aji Jbj .CjlLa.XJI a3A > jiSjl ^Ic JjVI uLKlI cljaa.1 

A—j 3_p-a CjVI -i-a C . l » m .iLj «3 j 3^ CjUiiij 4 (_£_}A_)N JjC. ^ c^i-all 

• ^ ^ ^ Y*\ ”4jk e .^1 J\ JLa£iwl jiAc LiA ^l]j ^ic. ^.ljj J ,a Aj3a. 

4 j'->-J^' i>» Aj jl £ J..i - J V 33c. JLaC.1 ^^ic. jMh JaC p<!Li 33 j 

U1 33ai ^1\ ! jki " Ujji AaLs. ” —S jiijl ^UaJL Aj! j3 ^k- 3jSi2llj jl£ j 

Aifcjis A_u3j 3 tAj jp-uj l >_iA3xi ^ Un l a jx Aa*I*JI AS^uaU A-oj^Aa Lalj ts3jaU 
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jal— c- ^ 2 l iu 2 t £ x_SI 3 II jji tjjliiVI (jilc- A 2 j .a^aLiall " 

jjSli Ifrlxls 4llbli A 2 bl£ IaI Lai .' Lag bib ^gjc. JJa Aa. jj V j Ia& . ^ 5 \ V 

J 'a ibalc. j_Aa 3-all [_yaxj —! ^jlu!_ill L^hU ^3-? «-q j.*..-a"il 4J.A1II 4 l*»o < 

4 — sV~"\a jaa&liaJ (jalill ^ja 4 . st : a -a ibilc. a 4 jSjSj ‘Truth "*LsA->-.ll 

(j*--]! L> tJSjjJ "obaJI Fia'i f Z^Sua Jjjbbra''^" Ja.Al 3j .4 .bi a i _ s -bll ^jc. 

4__a^tiiia AjLal.\yi >uV pLlac-V “bajbUI 4 JL 1 JI c.b-a.,;! (Form of life) 
^j£ Aa 4 ,Vmi } La 3A 3 .aba -11 eAAxia JaLajl A 3a. 3 £■ jijb3 tAJuxa 4 j^a-jj 4 j3*! 
4j1 3 I jlSil Jja. j 4qalia. iJ lc bbh a£I AS 2 . 4j^j£all A-ilc LaaJl' /jC- ' ctLli 

ajSill Ja-ssj ^ia. <3^V bJj ^ ^Laa. ^J\ J=Ja Pre-ideas 

LaA^lb ..‘i'll /ja jLajj Igj'i fi j a jldb "ill jl 3 (Jal£JI b Kb ^11 

.ojjaII ^j-a lc- 3 J l^.'na. ^~inil jAjjj c4j_)Sa]l 4-C-LaaJI Al^jil JjJJ lxj-1 cj3j 

jiiSYl <__C.LaAa.VI jSillj "iiljla" iJ-aC. <jAj AjliDlc. vbVb AjAaJj J_)£-ajj 
4j_^-aA_ ill _j _ it. 3 ' J-'"v.l ^ic. i_iLill 0 jjbl JjU"' <jj < V j! . 4!jl-la. 

Birth of VaIa*!! Al^a” Jia Michel Foucault "AaI j £ji JljLa" JaC. 4 jL b 
Madness and Civilization 'ojLAaaJj jjiaJ" j the Clinic 
1—il <jl i"cll_l^SjS” t_)jl—ub 4 i _ 5 aLjjIa 1I ^Jaiabil 1 1 *\V j 1 ‘1YV 

AjI_ absAiVl j 4__ilia_aJI a La- „l.<VI j 4 nb»ll <_)£Luuall at Aa'i-v al l 1 ajjJ LuiI 

ClLJZ Lb-VI ^iii J\ 3 jlbVi ^iil "cJ 3 <b" AJJJ Alb bbj .AilTb-all 

J L_bb .4—ilill j ^_ala^all Ja AAaJb - Lb 3 ^ 4 Alb 3 4^>jll 

b-aC. j-~’ | V '. Y ^-J_>a jia_'l ) LaLaJ <ajAal 3 JaXJ ALlUabj jV I 

.4_jC.Laaa.Vl 4aVVA j 4 . „ - r »L a 4 l _>aC- /yi 4jjAa. Jil " Jjj£' 

— ^—Lbl A 1 , 1 . 1 a. 11 aAa-ii 3 — cbjjill ^Aaa-xl Ai jjS Jl l_^laj /jblj 

j»l_ »JI 4_a. 3 IIIJ -ibis" bii As2 I 3 . 4 _'_ 3 lajll “b^bll j* a 32 __>iSI Iaj aSI 
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Social "lSj jjJI £ fl‘v> rtll" j & j VI if — 1*JI '■j!—mjIjJ <_g —s Jl — aJl 

^•liL_wal" y^lajiklo frULJI <jL "dlia" ^>iLj ^constructionism 

jl <—S^)iall '•■''■C- <■ °°j o jLlc-Li 1 — \us->Jk £ aLIi lU 1 ll» Ij . 'aI^xaII 

I •"•jQjQ-v j aajl Ajjlil JJ ojlSjcV iilti t "(_5 J-lilll ^ 7 i jll 

JX—a. j>> Ajaliall 1 ^jU/;^V ojjjSj j ^ 1 Facts are real 

,Aj_^Sall A&LoaJI 


:Ajjiuull jluu "(j^S - Rationality AoJ^I Jk 4-«jVI 

t> <J£ Relativist approach A-ajill" "jjS ^Ujj" ^ 

a_^. jiii ii_jj .^ii ^ ■^■•^^11 ^Loji^VI ^ic»j AAjyJall j ^jjUI 

* 

/ j ^ j . t ^” Y ~ t e. »j."i i_£_^ -li* 1 "'I ■ ■"■ ->■>■»■ "'ll ooa ^JLJI 

- u 11 J ^1*^11 (Jjlajll I."M*v ‘jl£aVI kilt ^)A_yak 1 _j r-T\ a l li& AiLall 

aj!i*_u t HY» ^ ^AjaIxJI *—iljj^JI AjIj 1 1 .IgA (.S^ - 

5 _a^LtlL UAil ?-Ual <j£JJ l Uaa ~UI I 4a,.ila\ idjiull <■ 'I S-»Atl iJjIaSixA i_J 

(JV a. (j 4 j 4<2_)*-ail I Ajau__> i! 4 . nhi VI j 4_Lai*JI Ai^>*^11 (j4J 

. IgJLajSI j 4 j j^to» II tiluil aj aJLuia! (_g ,Y> /Till 

4 U. | U c. Llo_ja AijauilaJI ^cjjL^a 

' jal^s. n_kLutiSVIj (J_jaJiil 4 jA. j^jlS 4-iLaC. Ljli I j^aLaj lAjlg-ill 4~.rill 

^ ’. \ *\Ar "gjSI_fc" . t ‘I” • ^Ic- Jlja^ li^ .A^iilLLll AajI jj^-oiaiV 

■ Hacking 


.M^T iAijJLoll jJlc. t^l4kll Cllj^aW AjL ! ^Sj4jj <AS.JJ J 
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4 a rrJjlj jjj Jajl ^yai jfl ^ya j 

j ■"'< N j ■ ■•"' ^3^4 (j| 4 .^1 A. ~l»ll jjc. 43_^x-all 4j^)Iaj jLub 

4_3^*-o]l 4_j_^iaj ^j-a ^3^4 ^ill _jA t4_L,&i*ll 43^}*«a]l (jC- " _yiyl' 

.^kJI ^ejjIj IjSj 4Ajl_jj-iaVI 

^ jsl |JI % J 443 ,i i',qj jl .y,,VI ^joiIj <-_al Its <_)jl (jjS i, _ il"i^ (jlSij 

4 j-aUll L-|l f^l-n^U 4 jl^ltll 4 L.W,VI ( jlc. 1 jLa":C-l 44-al*JI 43^)*-ali ^C-LaS^I 

Jikl4 ~a -" JLi j cLaixll >- 'f'J' 4 jqj*\ ^Jl ^iVjll ^ya V~J .44a1*JI j 

! _£ )- Jc ,\ >/i 144*1*11 Aj^aoil i_>-3llj (_jl C-l-n^-s.^! p\« 1 l jj 

4^1j AjUVI ^1£j "VOat UaLij ajUtL Ij4*4 fkll jjlil .ilU IjU" 

. l_A_)j3j iJlll _Jjiii]l tj -"f- I——ul ^ J VI L$\_^ 4-gjLi* 4_dl 

4jim_ill 4 »^«l-i\l jjc- "(jjS p(~3 ^J| 4 i. uMIj 4jjj£>yA 4.]fjVi'l villj ' ^ j 

I—jlS CjLj^j.Iti'iU 4^o j^. 94 (jl jLu&VI ^^3 ^^jll j *_* 144*1x11 43^x*ll 

* JiJi { 'JC ° ^ £4i 1*1*4 

lj JJ 44 ]! ,jjj ^_lc. ^1*11 ’ jjS" Jjl-v' 3-04*4j 

_3 _iill £j* 34_^* £* t£jl_)ll J^-aill ^3 i*i-v vm j * ~l»ll ^^C-LoliVI 

4 rail 44X&I ^Jj ojLiyi LiA CS^JJ 4,£l j3 ( I j " jjS" ^3 4 _iL£ 

4_3^x*ll jl__Sj_jl (jUi_J 4_iml .-VI C)J^' ^- s >C> * 3=>J' ^ (j' Lff^J 

(jLi_J ^ <1 l-i4-\l /jC LaLoJ 1 aft-v ^ tpl»ll —jjllll J^klo ^jJc. 4 _lo1*J1 

. Ll4kJj3j Ia 44a1*1I 43^*-<i]I ^334 

La £)lc.^ui 4j£Jj tftLijll jjjSiJ AJjVI “OjLa c-Lj^iH ^j-a (j_}S" 3-^"il 
(J_£ ^jJc. l^aij jjjLt-all (^'.lln'i A^l^alj 4^.1 jisL 44a»jjial ^ ( *j-j j4 

l _a iVjl L g'^»j t" 4 7 m1*JI l1)Ij^1I Ajjj" 44 I 4 S .<alii^all ^jl*JI 

I 

(jlSj t Normal science "3Li*-all ^l*Jr .^1*11 ^-ajJI Ja*JI 4 jl 3iik.l 



j__4 A__jLaC. jc. o jLiC. ^alxJ) -ial . jlxjVI AjIIaj ^Luu^I ( ^3 
JS -ilJJJ ■ ^ 'jj A'" ajlc- j tjjJUfJflill ^1*21 ^-ic- (jjJaj 

> ~'f- ^Jlxll C-A ' (JS Ly__)Ai JjoiaLjj dna. S la .:•>.,ill aLU j ilL)L__ i )iii]l 
I_gj_j£ jl_ xj V dlb^iiill jl ^jxl liAj 4-£l >° ^ Aamjh A_Laj 

I 

jl__ilswl jjj- >J LoJ_iC- j .^dlxil ^xilj _jA Lai A_a3 J^^awa 

j j Sj ji ' j ill i^ilxll t," :.''■% j La Jjiia ,__-3 LLx3 HAj jLi'." 

‘ 1 jl ;__uaxJ Ljai.1 LaJ i A*Ja^lxla]l _Jj-aL 1 1 Jui l_)ij£j ^JSlLLall 

alA jUJuiLL Ja. jA ^*11x11 j jlj , UJLoLLj jlajll o ltc.J j aJLLxl o U Aj^IscII 

S i 

jl. <;j A_ jV.'Nj tjil_LaJI ^ Ajjixill jal y ^IC k_)LxJ t jlxJYI 

jliii.1 j>a AjLaxII a JA j . Aj^jlaill Jjlxj (JLLa. jx HA.; jiV'll (jjliaJI Llaa J 

~ laII J_oC. t—Jjl—uii ^jjA tA-'jIiull JaIxjj 0jLii]l ^ jlaAl j iClibjlai]! 

.AjjILII £i.i3l a ji) JJj-ij t jLlauall ^Jxll A >l<aC. jl . iLixaII 

1 j jl la_ll I A^l y AI ^ jyj* . alilAJ jl j£-cJ LoJ CjLxHjlill ^L^JaJli 

J jjo Lili t Facts (jjlsaJI £-a jjUaLjl tjlj Wl tLaLaj A-Lal£ 

»l >A'< oiL I_A jLLiJ ^Jj —a-J * JJ-aVI Aalc. jjSA-; La jLiy diLxljjII ja 

• l_^a ^Ikj k—ljlajill 

.1_AjJC. 1 —iLj^iaill iJiaJJ jl jllxall ^ixll (j^al» AiA .1 ja (_>*ulj 

^IlajL-a_a " jj^" ti^jl J • ^JLxJi iJjL^Iail! s. j i_l_oLi:l ^Ija] A ^ i Sjlr i j jSIj 

diLj^iajJI 1 a■ ^ ^>L*JI ^g-aixllj ^^jSall In f il l ^ gjx ^ aj J Paradigm ^jIaIjIj 

^ S^xxJI t eg. ■-• II ^anj ' jjl^ I *^srJ • jLsx<aII ^ixJI A^a. W'i «<i.a l l 

^CjLojIjI jlillJ L^la ijJSC AAv . jILxaII ~L II A Li .- m I jij A tij i_sLII 

c.1 jjl j__i>.VI _11 J >—ik^a-'j .cbjjiJI JLa_« 

< 1 (JSji__J jLul-cJI |»i*JI (Ly^SU Cli'idaJI j -Axoixll CjIjjLII 



— a.] u — 3 _y^j\ *• llaj La a^lc. j 

VJ £_a 4j^>iaj]l Jjaljjj k"^i (O^Ul '-,>■>»'I (i5 ic. Ji ^aaJJ 

eLsVla. L^jL CiVLaJI tllL .^Jj jLLuj t^jUaV! ;_yx ju Li£^u> Jii]j J 

•Anomalies "( <uuJa jjc.) ajUi 

jj —^ — j ijaS! jjj tojUUI iJl^LaJI V t^j lj-O v‘1 ; _»j 

^—3 LLaLuJ I f 1 ■ ^r.V1 otj-Lll • i s •*• ^_a 1 ljjj . ^.*> LIa 1 • . *■*>•» > 

A-l. -Li—jl pjUjUll ,j j. laJ i ; j _j alii: J_>a>s t4-i^a-JI CAc-Laail ^.ial 
is —l' J 3 —°V' 4_^2j i^l^l j'lJI aliljic. ^ L LaJ U j Jx-LlLaJ I 0 uali_JiVl jjc. 
jjliiaJI l J£ Jjl jlill ^k 4j*x£*JI riV'^Vl i>U*i Ijijj^ .l^jV| 

L>— 4 —=>^ 3 l j—« £• Jill li* cHW .(—llfJaJL) Slial 

V 1 -—=^J .4_Lui—Sadi 4jl* v j| •iilj j4-dJ 4-lJ-ia. 4j_^Iaj (jjaVl ^k £• ^ij .'Lajl 

Lj ^ ji - Ll - i j . Aj g a l l cL-aaC.! ,j«0 1 / JI& ijjJ^aJLoll Jja 1 _ J 1 ff jl l 

(»-—3-JI L>- a I-—;3^ 0_5 S ^ aL ^J lAjialiaJI J sll /yj j •"■ < s ■ aJj^xJI 4 

—il I^J a^j-laJI 4-J^Iaiil ^iakaj £-oj .^il*JI ~ ^3 ^_2 £j^JI 

(J ^V I. I .. J J i aj^, ill y".;.>.a'; adljjj . lijC- ^IxILaJj 4a>1 .,1 1 4 

J—IjJ c _Li]l aJj^iaJI 4j^!ajJI JyuJa-U JijJ^JI jl jLljl ^jl jjC. .^i.L) ^oljljLJI 
^ is* iLy^ 0 ^^ c!>° ijy^ s *L£ \) J t i j >»-\ , , i " 4LL5 cIajjC- (jla l^JiLa 

4->i^a]4 -Li*-a j»lc- l^lc.Luj l >4 »j .eJj^aJI 4j^jlajil ^jLj ^jJI jja. 

. _)LiJVI >_ia ^jk 4., i < ag a j^oLJI J a LL jJI la jjl 

— ■ ^ j is- —_J 4ja1*JI CjI j jiill s^>Si J ^1 a^jLiVI jJaj j 

‘ sj£ Jr 3 ^U-i . r-ial l I^A ( al»jl "Ljjlj ^ ^jj-.-a>.T : >'' , ail ^ •>•%’*. J 

e. liaj jxLaJI JS <_jlijuijl a ^>k ^_yak_) 4jl*^o c. I i3 . /a jlat 3 J ^a j 

*JjVI • J s > Jjjj'—J J3 "jjS" JJaJ jls t^LjiiuJI 



4 £.LaaJI (J^Ij -LL-ali 42 aj ^ dj.iajj . Conversion "(Jj^jII “ aj£a 

J_^.j (A-ajl dijjp. v—ilac-l jil ij\£kA (JDLi.! .lie- i 4 _pi*JI 

» 1 .;-i r.y ^C^UIpi _j jbua frlia -lie- ajlajj ^jj j — Jjajll jl ~ 4 -ajS?l 

I jjl__£ <diu£j 4 -.uJaLJI ujI^AuuoIIj jAjuJI .-.giwd f$SL) AjuJxJI 4 -C-LecJI 

4_jLc. jjjsblla .MacIntyre ^YV:£oo "jjli&Lo" Igj j^lL-ia* 

4 __lo 1 *JI l ^ * t** il* l ■^•‘'’ < vV 1 Azwl 4 pju LuQJ La 4 jLr- j^ul_j 44 £-Lupl 

j < 1 LiTi Lo^ic. jiiilj 11 o jj jiJa 4 -plc 4 X-L<p. j jj I * N j& LiJxi 

~ !■»II j J L|' j‘l ■>- H j^" : l j »fi. "jj£" J^ La£j . iJIjIj jlaiSI £-o jjliaJI 

.Y : W. "jj£" dileljSiVI J Ajj jail CjliLSSVI p£ljS JiU. ja 4 ^i£ j 

"4 1 jlLall jl (jul—jail jl j —_a —c- oj—£a jj—£ (J^jI i LuLi 

j£al_j 'i ±-3 dip. . 44 * 1*11 Aij*-oll Jjkj Jlp* Jl Incommensurability 

4 __jjJaJI 4 jjlajll 4 jl 1 ' * > 4 *. a* 4 a^ Mill 4 jjlilll jl£al jC- J 44 A 41 I j* jLouVI 
^3 4 jl i^ll.l) Jji^aoll j ij * ■ 11 ill . .A ^a! ^UJI 4 £ j l i » ia dj£all 

V I j & jl 3 ( 4 £x : ula ^gi Llo£I ji jb**!! ^Ltll jliJC .1 4 _d jjpJ J^l dl 3 _jll 

Jld_j (J jpj ." . (_J££ ^g-olxil jljjil jl jjduall ^g-lc- a jjjiJallj J ' )*i n 

4 _ia 1 c. ajj j dijJ a. t—ilac-l ^ |»Jjjill ^ 1*11 j* jjjS e jp jpA t jJjlaj 

^cjjIj 4 l«. i.u a J \r. 4 fi a! tflljAj . i.* n. wll ^Jjtll jm lx jjc- a jl nd j 

f. j\} l^ 43 J j (lillj JxJ l^'j-t <~n ^C. tluj Aa o I t . Truths "jilia. jC. jdxl! 

(Jj^LaJI ^ 4 .i. 4 »I % tj ji-Vl jLp-Vl AjAd Jauij jl tbLpJ 

_II 4 __jjlaj ta jjl—oil iIjLijlaill dllj 4 j£al j 4 j . *—iCjjl£ ^g-JI 

^gk. jjrd < Jljld^il ALlall jl jJI jl 4 jj£sj) Phlogiston "jjLua.jla" 

4 <1 nr- £_<J jIIamj 4 ^jI jll j Jjill j jjlll 4 -ojJC- jjlall ajLa 

"Aether j— jjVI " bj!_ «j (^.jliJI »l> >»al l jijui jaj^i-a > *II . S£ j t(jlj£».VI 
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u! <_3—:?.J J— c —H jLjjjl ^ jja t-lilg .u AjJai ^ jj 

- SI A — jji) Ia — S.j .^4 — l^Li. ,j— a Ji inl La iuuij JJ £-baj (Jjla.j«aSI 

V s * J^-V' Jsy* A^alLj ijLuuVI aja^) Phrenology jljjjja" 

LJSj t ( i-liU jjj ^j-a ' Jr . Laj A .n-' II (JSji AjuIjJ (J^Li. (j>a 

'— 41 jLu^-Ll (jVI I—JJ Jabj J fljbJj JJASJ Jc-1 l$] ,jlS Jalc. 

. jJLwjI ji vlilil^i. "tjj£' jjj*j a=». Jc.j .l$J£ AALU. 

4 joLU jL a$*1I j jll CjIa&^I cilSj J ojV JS, IjJ" 

I—£J liLa—olil J 4 JjLJI j ^Allall |»l Ark'll.lb jjbl. ..VI ^bjj Jbi JJj 

^ t> o^' -4j*JI *Laj*^ll JJ j/1 bjjSi Jll l^uij i_jl_ui6l! 

<> <J& Jt Jaikil A3 4 JJI jli aJ*JI 4jjia l^jAi J Calj] jl£ IjJ 

bl^P—f^l btJ C-l j) j *^jJI b-i jj! £-a baLaj AjJaSliLall (AjIjIsjcVI 

*■ '“'—^ »AibSI i—lb Jabl jl .^jliill JjJqSI J.ji-sI ^ya 1.^1 ‘u ^ jjJI Ai_iV 

J—«lj jbiJI Iaa J 4 , .Ujii k_ijixj 4jc. jjc. djbjij - IaJI ^ 
•'—4jc- Sj^a J ^JxJI J Jill (JJA 3 bJc. JAmuJI ^ 

A—J.laj 4 —>l_y (j—sJI L - ) b^K ^a ll (_£ Aa (jc a- 't i ti^j (_£aSI <^ikjjb]| 1 *i-s. il l .jj j 

aIiac. l£Jb Lha jJh fj’A I uj tUJJ 3 AjaJII alilibiuSVIj CjIjISjjYI 

oA_A £a=l IJbk -JA ^JJZ. A. ji Asi*J jl£ J]l JaSljll (jaalLj LajS 

.V” . ^ IV • jjS . Ail J J Jtll AjjJll (A-iLa l^ . ,iV I 

- S^Llal I— Vll-» ^aII JJI A mSl _jA Jtll 4 j JilaSI lAA ^ya 

->** 4ilii^ ^-aUj 4 JvI 4iaa. J 4^jm jA j JaSIjill A'.j.U jSj A3j 

"4__J*JI A_jj^Axir jl—JJ A3j IaA jjiia JJj 

j' <J*JI <u!iliaJI (jjai 44^1 0 Ja J {Scientific rationality 
4_ iA , 1 al l J 4<aJ*^S1 ^Lla 2-iaak Jc. 



j „ 2\ \... a a r U l j "jj—ST —5 Relativism 

k-ii Jj_^3 j»-ic 'LA^i -fb '-l-J W^J ‘^bub^l 

,AJ ijJkli l%jj vjbi J _>M J-b *0-^ *b*^_>* 


lj,.< V. Wi JlLoj 11 a 3 .Ailla^a Ji Jbj bii ‘-^jbb jbx^al ^ 

( >.„U11J ^-UkJI aJ> 0 -^=J -Ukj * (jj^) (‘y’-'jW 

. J jUll UIA 3 X 


>J _i t ^ '<«-•» incommensurability "^'—^ j'>?- f-b' 8 “> '-*' 

^ v y iUlij ^ <uJ ^ bn. Jj*y ^ ^ ^ 

jjjl_ j3 jlfUj Aj 3*^! ^>0 ~ii-su lip. tf-lSJ ->.»3 0^ a O* 12 '-' 0 

^UU Alii jac- ^bljUl Jib <*ilJ» Ai j*ll lib bl tbb ^ ^1 

(J'QA ." -.,1 , '; K'j L ^jbljUll Hi £ jll bl ijr 1 ** ^ J*.? ‘b Jill 3 

- Vll l a£jjx bio ^bil Ail** Akai ijblJ' ^ 

.i_Ja t HY,^ j^blo J=J 1 fl*U bill! JaJ jH J w 

^uu 51 'i Jjt jjSi Ji l*i ^ s b ^3 u^Ul jb*^ His. JjSjV 
41*^0 b IjJS ^bH J byj ‘^'^' s^i .b Jill 3 

^.U-'.., •' ^ a _a J_b <JUi tlibjkill ell ^ aj»1 jjH JlH ^y> 

^ iA-, .., ' us t " wi" j±i .jUi bubui Jiji' e^ib bjiu 

_J 2 >'. . \' l 4 . jlv. A*ii iaiill JmV ^Ijba Jj^y V AS ‘ >i)*5P 

.W/W’.x "^jSb" ."jj'Hir 

"J x . ^a" _il 4 ; .U 1 <_!J .rill C bi) bL- jli cUi ^lc 3 jib 

i .^5_ill JjbJI u* _>bill SAbl «_4a. jUj iTruth 

?- Jjii 4 jli i ^ ; ' J7-~~ , I ' (Hi A lU x l l b-i jLoll i_-b- J ;b s) l ^ J £ V 1 

^j'Ja bij b.ij Facts ( 3 jlb» l«jjS ,> ^_JI ~ ^jb!' J”-!bj 1)1 



J—S fC-jj . 3-i •s H J ys ^jJc- ASjL^a" 4 * n njl l^jli — aja*>. A ii'j 

JSL _y ic. JjaJI AjxUI \j j*’“i> —-II CLsj^i.1 jSa 

jijJl c-LoUl (jjS aILuiJI uliuuJj jJI La£ AjUc. j A5J 

j] J_j—S tjj.,. aj j .^yjJaLJI ^ aJc. I^jl£ Lac a^Iaui Jal jl A&l Jj 

J —aC. ^Jl iAj-clc- AC-Ly*. Jj* Jjx A3jLma <_jj JtHl 0jljj jLiitl <■ . 

—3 UjL-a a Jy4C.I ^jSxJ La ^^Ic- l*x -g ' 1 ^■ -s. ‘A_l*I*JI iJlAc-La^JI 

^Jl AiLjal .Ajcl_aii.l AjLaC- liiLu ilj ilAA_j .A-iLkl-ljl Aj2^)jla1I ■» 

>■ ' tVi J-aLdl Ja*j <_$a]I j»jIJ jUil ^^ic. e_s3jjj t lajL-a ajliic.1 jLaJ La .jla 

‘jjjllbi —hi Jl-aC-1 ( _ s Jc- JjJiiJI JLa-a ^ ^gJLaJI ^jIaIjLJ! Ax4xjj .AjUaC- 

jjL*l _ jjl ^k_iA 1 a^ jjj ^Ji]l AyxLtll AB^xxJI ^21 L»<ia i . ">■•>. 

.Axle. ASUxaj 4a >1 .^i 1 a J r.r. l i 

A —2 ^ —: fj —jAx oLJjV a-JI \j_j£" JlxC.1 A3j 

J 3 VI t Jl j—a.N'1 Jx JL^J 4 j<J jJ " jj£" JxC. J ,jx fC. j]l j .AixkJI 

—3 1 JiSVl AjSLJL jl£ Ajl J4C- lAajJtxil ^_5_j4*xi]l yjLlaiJI JLi-a ^^3 

1-aJ ^xi*]! JaLLill jjjl f \,lJ.’lll i_jxL— V J 1 — ■ • LaS .AijxxJI 4 < jlVi JLi-o 

■ Social constructionism "j; A-ala-JI"_: JVI 

: ( _ s -aI*Jl (_i^LxbU "aLI jjli" ^ aaj 

3 * } AL-J 2 Ai-ujlj AjlS-a "Aijljjls" JLa&l JLlla.1 ^k kiLx V 

?rl —4 jI A —jii£ L , .r>aviJx j]aj AS3 t ALx^USl ^ja jJS jfr 4 ... t.l'lA.fl 

•—sy^ilil ^AilaJI Jj jx^.’-axll 3 eL: La n . 4 -U qll 1 ea l yal\ Al* 1*J! AS^jjtxJI 
JjlisJI sAC-LiJI 1_J CluAa 4_^,^ J|j| 4jJ ^Aj! wJ^LaVl 

J-aa-J A4 xLx 4 , lj..■ J ( aiaJI Jy3c.l 3^>£i . ^Jiyieall ^IxJI JjC- 
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A3_)xa]! £ 1 pi <pa U JJC. ja ^ am i AjaixJI A3^>xa]l jij 4^»ll*JI 
^2 jfi* LaiiC- till jj t ~V»tt A a ■ ala ^1 Aj g.g 'a o_)±& AC*_}^. ^.33 la£ 

.fjji ^cUatf i 3M 

4 ^_alxll p&)1 J ( _ ? ic. (JIaJ jJ*J! ~-sj\j L>* 4-lliai "-iijljjli' f . ' . Vi mJj 

ji ,- A. : :. IbJ I jl -LaJI J asa^II JjjjL 0° ‘uW^' 4> cP 

t(Jl LaJl JjJ-u ^ ' .»a Aaidli <_p La £a 4^-l.liJlj 

< 

Ajlxall) Ao^uuiil AC- jax-ali ^3 -jaaJJI Aj jdja JC. jjUU. AJjkj jl ‘-^ 

I v_^ L ** I Ui] t (Y . . Y :A\ Oster "J^j" f l& ^ 

JjV j S^Us^l (^3 JjJaiil (JjLa J Al klijldj iajLsxil Jja* t-ljLulj l^C-Las AjV 

J_a IJ_ jj£ £—uj i ja£ ij ^ cs* ‘S^-Ws^ 

11 ^ V A 2iil Jjli" AjjalIIIj ^ j'l&J I pld poa A unM )a j $ aa. 

aAAau li-jjJaja ajlpoLi tjLp.VI L>a cp j»3£JI ^1] iijljjlii 

{ j—a l_^ud JxJ j .dilalI 0) ^ja VAj tAjC- la^^ H 

_ ajj” Cal _Jjlaj £a AjLPj ,^-aLiJI ^ilsll jC- "Aliijjli" djLjiij '-pi >?• 

•ujS 


jjl 1 Ca\c-\ ciVI (jjaij 1 "* 5 M J^" Ajl^-aj c 3 ^*% 

.4_ijUall ^ja Li jjC. ^ja A3jxa £Cjjj Aaa^jJI Ajalxll ^llLoMijjall 

,^JI_*JI ( _ s _11 ^lajll >-Jaaai JjLjjil 3jaa ^lail j ^JJ j$i 4 Jjllall 

Science in " j=». £^? ^> ^ ^kll" AjLsS ^ Ajjlia l?_>=a? ‘ J^ 1 cs^* 3 

Jj—jj J xaalxal ' ^xuial l (jaj 4 4_i ^VA ±J jjli" a Free Society 

w lc. (jl S Astrology t -»j-> ni l <ji iA^jLJI Aja.LJI ‘ r '" 

Astronomy and “td—lall tLjJya" j "iiilall ^ic" ^jdl Ajaaaj Laj aLjj a£1c 
■ « . a ji ^ -. J jalal! jjjill iia ajLul ‘Astrophysics 
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a J —•pi " J-Aa-ll j / - ^ l-i* £»«J -frijA jl ^ dr_ V Ailj jVl 

•^j -s^-^ J-^ ^ ^ g^J ‘lM- 5 JJ* ‘fr^l ^Ijll fltJl 

:liljli 1 5<sv ^Ic. ^ p i * . i'l l ±jja ^IjjJ! cLaLJI aJjLo "^jjljjli" 

,J—JjL j* jdxil aj^wa o-iic vlill^j “.JjliJI jiAA; La i jVlj" 
nillj Laj AAl jillj AjC-ja^jaIIj Aa£15*J1 ^jVJI jlit-dl -^.Lall 

L $^—^ (JjIoLa—II i-Jjl—uiVlj AjaIj iJlLall AajjjJI * j jll .*11'. ^.v 

(nYA:^ vj) ."^1 Aj l&J* 

-—*■<■ UAH—*A'jM tl- aLU A fllU I I AjJajLtdl j] n Jjjl jjli" j 

tA tu - uJ I plla.VI JAr^ (^3 ‘-Iau-Jj 4L_sU^yi i ^j-UmI I 

O'—ij UJ—aa-uJI -lajl jl Ij^c <jaJj .Aa£Lo ilijaj j3l jj j J$ aJI j 
*—}JJ •L_ii£iU J-H^' 6 -" Jj3 ^ ^1*3 i j;i£]ill Ja v-SSjaII 

‘JJJ^-J ‘J$-H> ‘ J^VI J) i-Sji= JS IgJ jtijj ^1 ilia. 4-ljlsldl 4 jLjL. 1I 
. 1 < IVA:‘\" ^ "^IjjLi ■’ "J>dl Jc J^l JaLdJI ^ Ajc.jj 

4 —2j*^ai! j4*-a—aJI j.. - 1 -vl l jAj S^^aIsJI v_ijLgVL> gjlajj 1 ^ A Lai j 

^—S-A- jLll J iJjl- lu jIaaII i <LA a (ja Uaia. Lilli jjli’’ WA iAjaaijII Aja1*JI 

AajJalj Ajaaij i—ulLJ jjA Vaj lAiiLaa. Jill j AajUJI L-iL-ajS’l j A3jll .^c-j 

iiC. lilliA (Jj io.ia.jA AaaIc. aLauj 3a. jj V i jjhidl I3A .jaj - J ajJ ] Aaj'oj 

4 — l —sWl ^ ^ jl J^jj I £ ‘ 'iJ-'-'i L (J jaj j^All AaaJxJI JjLa jll jA {JjU 
« » 

lJ — a.jA ^ ale. j] J .AjaLlII ilijaJI ^ jaj ^1 ^1 jaII ja 

O — c JJ* c-L-aaj eJlJA j^jll oJjidl lc.jj ojLaC-Li jAaij 

—?S 3 >A—JaIxII A —3jxaII jaja Aja'ij Jjlill jiill ^Jc. JaliaJlj i^Jkll 

jlj *—*—a JaII I ^jiXaVI 1 3 ~* 1 * * -a > 1 1 (_jlc. .—9 J*j 1I j a Lil JjV Ajlj "jjjljjli" 
^L-ajs^J] jl'LH <_J-LiJI 2x^j ,^|3U.V> iS >Laa 1I Jb alialij AJalli 
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'ji Jaxll a_)y-*a Jlij Aji: 4 _iaja_JI 4ja1*JI 

Jj i.j ^.iC. _paj jl Jjjl^)jli IjJjjj 4^JjlLaJI .4_ijJla*Jlj j^iajljJA 


t-H-il— -jj>Lac- jl U2>. 5<j jaJVI l»j-“> I■"j 4_i0lSxll .la.jl« jlL) 

I_4jl.l 4*]I_ikj 4fl» II i" ll j Vi i. 5-l^i.V (_JjLa_jVI jA V ljl_IC. J 

. jX-LVl Jc. oUiVl J^l «Jlj^V» i> ^ u4 JU^VI 


i oLjJO JaLsVa.*^! £A 9_^JC. j^o _jI^)a‘uii^I LiiiLaJ £2 |_j]1 C5 3 -? 


Ij_iaII a ■ ’- 4 _iSJj Anti-science ^1*11 l!iLjax ".lijljjli" jau ^ j 


J _ lix AjlS-a (Jj^l .23 ( aixll jl3 i iijl_jjli M i _ s JI . oJjto 11 jl La^.jAll' 

I 

4j 3 y jC- JaII ^ilicjl «_J jLjV I j-a 4—'.alik ;4-jl > jA ocLc j-ijjl J 4 jJ-ill 

t»il_lj V J£ ^ -lijljjli" JjLaJj . jjL-j jlla] J 4^2 aV]I j-o 



jSilb jj-ia. .ajJC- ja I ^j-il ^ j JjJaSl j_>oJ 4jlj tAi_)*>JI JISjaI 

t 

4 ■<--' ." ■' j^a _j jycuJa ^jjljjli j_u*u ^1 >%;.ul 4jl 


.4_ia1*JI Ja*JI ^Sl y Ai^3txJ! (ji^ 4-iijS t_Ja.l jA 4 AjL ^^Jill 

4jIjli t"jujl jjIs" j "jjS' j 'eLia'j 1 jjlliAiaJua" jA JS Jloai -^s_yj 
J^jJal j -^ 11 s.rA jjjtj Jjl jj -2aJj II (_g A i\4")U l jUa-fk.ll JjJao . 2=0 jj^Ja 

^uajVI a j2 a. ji ^ J 11 .^slaJI IjaJI .2xa j nJLllj’tja. SjaII j dlLujLml l 

^—i PoSt-pOSitivist "kix^aj!l la" -^Jla liSj ^J^AmuII "S-Aa1 

t * ' I ^ a. y ^^2 i j.ij.^ii 11 A^.j (j-lc. (kiilj £c_Jajjj AaC-1 a'.-^V I CjLujI^jII 

" jj_ LaaJI 4£j _»i 4__]j ^Jlxll ( a^Jjljj -lie. jiijil ^ a ~\> a 1 I' jLauI 

^—a ^—^iJvi 1 *>a'- II ^JjVl y-i-yi-n-ai tActor-network theory 

^ ( alxllj 4&±A I AjcUi^VI yVLIjij gUiayVI CjUjJ J^kill 

Jl a all ^JLLx^ll t '~ i-i i.aU AajIjII LaIj tCjLjjjxiA-Jl J CLil j n't l aM I 
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bliLu —i ^lll Li. d ti£JI _$ ^jlxll ml jS 2 

.<—:U-i. _cjJ! abA jC. Ajuj^ 4_->^c.l 


jJaJI j/i ,i:.lajl 


:Social Constructionism j±iA\ ^'ivaII 

A —2 jx-*}\ ^—Jl S j—kill ‘4_- tukil bi:^ 1 .-lV-ll jLiiijl ±A jj 

U—* £—"‘I j sj- — a '^jliic-lj J J; ij jL-3 J 

—ij'j J-i?- 4 ia£I jpllj <Uxijiiil L. i» ; ;k wiibj iAjC. Laja. VI J-ol axil 

iA —-IaaV I j^i ^uak. 4_a.j ^Jc. j .clt^aVI vi^i ^1 "Llx ji' l^a £_Ja _c _j 

J—'“S J2j • jr*-:*- J Ja-a jakJI Jib AaJ^ v'yy.-J 

' U -— AC. ‘fkil v _^C.Laix'l'l J 0 S .. ;l< i S l J;.Kill j* J tab!! 

w-»«.-i , s’ , .n" LaSij I be. ^ , '-> j 

J* 6 - ^ 


4jGj 4-i SjS j e- '~al*JI - ;■->*» 4 ( al*jl 


a 4 


clxll 4 Jl _j ^j, 


a< 


£-Lola.VI jJc. £ jjj ii il 


k—* '— 1 —4^. ‘4—JjiaJI i ji V I ^ua*_! ja vliUiiiLkll j .-‘ M •’■■» ■, I I 

ij—C-lalll j—« 1—C- a^bic-L* i _ J XaC -kLbj jixa ^l*-ll jji jl 

a\a —J jl <jjjl—La.) I Lxa Ik. tail 4ijlwaiLj ^bij JaCj i^ikll ^r. l ^V l 

<_S—ill U ■ ■ ■L 4j_'jk]l_' eLolxll £_« Jb-nlll liikxj ij^klaJI IbA j>aj . (IjiLaa 

i d) j k il l bills l '. '&a) j * 4_iC.1 I bale ji a a all j^ ^A 'e. 1 » j b ♦ “m 

i*^o L^jlajj tS £.L<U 2 k , ^l L^-aLkil 4 jE.Uu2i.VI 4c. i*I 1“< v'<■**' 4 >o■< 

t lj4jS lib^J “ iilkl 4ja.!j jx, - jjjkll Ij* jSlj .l^uSj 

ic.Lai*JI jl ^jla. to^.lj a j4xj -a »j .Li ^^Jc. bjA-a tlj* j^j ‘^1x31 


A 4la . A . 1 1 jb J«ai ji]l 4jc.bua.V'j 4aLJill d>'_i ^Ic. jikj jit jjj*j ^ ^.V'-' ( \ J 

j>»_a JSj 4 ^cL&, , ‘.%V) iLiaJi 
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(j j ’lj**'.—-J Lja_jl ^jC-LuaiVI (Je-IsaII (jx ( -ig o' IV'I ; -»g al.'a. L_uIaj 

^xAaxll" 4xjj c_li ^3 jlisVl o 2 a _j£^xijj ." 1 ^ 3MsV j "43jL^all _^jxVI" 

c 

.^kil jLij "ij; jAiJI 

(Jjlji.j —II J^Li. Li^jjJj ^ 1 x 11 ^ -_)^a*-aijx]l ^-LaA^/l jJc- -ill 

f l_^l la. ,.u« t"A _^U»l Cjljjiill W :" < jjS'’ V L£ ^iil aJIUI 

(j a I J ja3-q j 4^4 J-alxll lIjIc. LiaJI JLo^ fr Lalxll 1 g la jlmj ^ill i." il unuJ^allj 

^—3 131 •%, IjaxJ laA ^^jc- .23 j .^gjl jJaxSJj -fl ■ - l0 ''' frLalxll aJLwuIj ^LoIa^I 

^^IoaJI _J ^Ixll ^^3 (j^-in-v-iloll c. 1 -Jc. ^Lj 3 ^jx (JjLx^jII 

4_Jxlxll 4_3^)xxll jLi_l (_l^l ^ya i jlxl! 4x3 jx /_jx t' ljikljl! ^11 

4xaIax frlxlc ^jx j»J)'"l“iJ 34.22*11 4x^iil jjli 4 ellLuuuijjxlL 

JL*. 444x1x11 CjUIj^VI Clll jli4 Alijj frliil yli ^jjll 44 x 3) _jll 4 axja1I A U .V,VI 

.^Ixll Jilj *■"'•Wj La c. dj^jAx frlb frill 

Sociology of , SSK "a _jxixll 43^>x-all ^-Laj^.1 ^alc.' 4 x.jA ^jJa 33 j 

■jjW Jia-! ^aSjj 41 1 a ."^jail ^xLjjJI" J) 4 juiij Scientific Knowledge 
11 A l " jilj—£" "ajj^x— ill laAxl ^xljjj” Harry Collins “JiljS 

j3_ajj *<-?J_ aaaII £_aA^xll 4xjj ^33 a1 IaIIxjI i_l=J_jll all jLi4 11 Ax-Lwa 

3xj " r"A, v Ur j| £jj| jll 4alii_o djl jjjuiai j -a’iI frLalxll ^334 <_LS A,la,a.^La 

"J* _4j’ "4 ^_y .1 _Ij frLalxll I J;' ■% 1 I A jli4 jl Ajxlxll 0 jLiill A ~s ».n 

lx 1 j all 0 ^1 j^jll j 4 —i^_xj La ^uLul _jA I^A j .T» ; H A 4 Pinch 

.^Ixll ^ ^aJxll £l^/l 

(jll j 44 jLJI frXajll ^jx _jAj — Trevor Pinch (j^yj jjiLjp" ^» 43 jj 

^ . 1 x 1 J_ill 0 x 1 _i_>4ll ^5 joa-xl Lvi-il j Is 4 _jxj Aljjla CjI _j 1 m 1 _lil_jS 

:^lxil ^3 -j ^r> , 1 , <-i Vi al l ^-LuivVI 
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(j a 0 J_.!C- j lj& 4^. jSj&I JA^.1 ;Vjl C.j' 

vllLuiljO 

j— All Ijjjji_3j 4 va* *L&| i^>Liu^.VI jJc- ^3 (__).'■! n-t*>"'<' 11 CS^ W 

(jUi—J dll jaS» all <_Ji ^J] ^IjjlVl 4jjla»a il&jjiajj 4_i>ai*JI 43_)x/iJI 

. Ig ikiA jl l^lsi ■ *aJ 4 jI j (jf. {_yz>-i ((_£ jLdlLi ^Jl*J| 

l.$jll jLi_Jj . t _ g £-' <!*■•>V' ^Lui3jI] 4-&aa 4 ^Luia __)jSI 4_iiJa^all ojiA j" j 

<-_s_>*j L JiJj Equivalence ^al^ill ji Symetry "^Idll o^c-li" —j lil^J 

.4—3j»-a]l ) _ s _3 ■ly'lall ^•L_aja.VI ~ ' r - i _ 5 _3 "(_5jill ^oalj^" ]l < 

,iu- : r "j±u' 


c4 —xoAV| /) J ‘ ' *'l •> djVV-3 i_£_jiill ^Lalj^Jl (jxuisUJj 

dllj—iax-ojl J_£ Jjlij (jili.LJI ^jic. t_laj i^jjt^.^aJI jUa^/l I-1A 

lg-oi—9 j i 1 ■'!_uiVI p£ jl & j (lalaj 4jmti j-lilli 4‘;^l *iII jl 4 -s. i-s.. ^»ll 

o3& 4 j 3 <—S3ja ‘ojj^JalL idlij (jc. ^Liii tj-aVl 4jl$j .lAjJuuij] 

'. Ig"lj3l ’i-^>a tg la i_J£i j l43^)*_a]l £ jLoj 

_3 t4 t.-S.i v_’j^L_o/ L: 4iLliJlj 4 -> j-> >oII dl-iaSx>i]l dl 2 kJ jC. La I jl" 


<iiljj Jj-^aStall Jj i _ j jJI 4i^jauaJI jljpAl QC- Log i" i •'•s.Vi ^ |jj 

Jua ^-Laia-VI jxllc. ^jlLoj ; j-i3 ^1 ^ildaVlj lj* toJJada jy~ct <j£-ej 4jl 

jV di_1 j J .1_A ^a JjJaii 4 »'-HI JLoj 0 r,. ^Jc- II 

^ ^1_xll 4 k I'^jLaj clL ‘LcLadk.1 iaLoLtll 4r.ljalimlj 


.A : ^ ‘IM 

fj l»-a • (J, ^ ‘4^ <_labt>oJI jaic II rr 1 . r-ij • JJ^dll IjA 

<J on oil i _ s _3 4__Lal*JI j*^ali*JI jjjj ^ p ill l Jc.lijil 4jijS ^glc- -Lal*^a t^.iui 
^uaj_ Isjj t4ju.i't 4 -i a L»J 1 4i_)!txJl3 >( a^j LijVi ^ill 43j^->II ^ u<-il l^c-Lua.1 j 
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J. ^ JJ V J SLa J 4_jjjl -jf- o jbfi. UaaJlj 4 >. ra ]l jl "(Jjsil 

Collins and Yearley "^— 3jjj" j " Jj ——■} A 

CS—a LiJ^ Cfi^l C5^} cs*^J ^ ^ ^ ^ Y :r * r 

lAia A a ■ CllLul ^3 (_jSj p] A-uaAI jl ~ ■ 'J t Aj j' » > i 'l l 1334 Jjo l *~ i ' J U* • l *' i " 

Ai_ >-ajj 4 *1 jIaj dBa J t<LX-aj Allelic. gi jUj *4Jji~ull 

.pki! AjoIj3] AJjjIo 

I 

Latour "jL=Jjj j jjiY' j-ac. j* JjfA? lJ* 6, Jj' J^j 
^yxu^LUj l \ < W‘\ Laboratory Life "J^a-Jl aLo," gj and Woolgar 

*Ll- ujLalj ijl*3^lj tAoialdl j i(_U»il jc- taAij 

a ! p ? ■ i t ~Vs ji (jxi p£. jjl jjJc.J .AjjjoJI frl jaftW J-ol*-o 3oi gj 

_Jl pi ~>A"u., l A^l^aJ Ajli c<jJajl*-oll j* Lo I jJS jlJ iJa*-<JI 

,A_ia1*JI 4ij*-a]l jc. ^joj ^Ujj AjjAMiill jjlii4 

gj 0 pkll gi gl^aiioll £ U^l fit gi (J A^J^I 33 J 

jj__ ti iliLsll 4 "»'I i l a J 4jj)U>:;ll 1344 Ajj*j«<a ;_J34 jl^Joj -kijA aJS*axi 

J_cat4 J—kb >- l . \- QJ l« L^aai <jliB i" jlaJjj j jjjtf f-i -Bj ■ A^irw'l l 

_3 4 ' J'...'-I I gjuatiu Llaa-Ja ji Ajjjjsj ljUUj i JjU-aSLillj AjjjaJI tLxoAll 

oAAxlo CjU j3l 4 jI3j Alaii p$laC Joa 33 j .Aj3 ^LoJ' <1 lkij04 £3j° 

.nvn "jUJjj j JJjT .J-l*^' gi g^laJoV' JjJ' Jt iill3 3 *j 

Ao* jJI 0 U 2 JI — ^42j t _ r a.jljJjjijl V 1 ji^'j — jA-ljJ J Jjj'V 

< 

3*4 v-'K 3 aj) 4jts3jll ajI£a3I C 3 I 3 4 JLj*]l AjjioJI tLiA5S]i t_UL»-4 -ia.1 ^ 

I_jlSj _ 1 jj ojila-J jjill (_ it 1 >J J-o lo jo. 1 l&ljl j t-JjLooll ^3 

J^l ^1 jkl 11 p3t ^34 XJoaa L JJ-V 1 >1jii3 L^J^ 

— J 'la/'l l — AjII Ijiajj 5 aLSsJI JC- <')»>jll ijaC. £3J4 ajliic.lj 
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_=koJl ^_3 j—=kjll) 4 —j3j j t ■''■*■ ^■" l» <. * n j l Mt~- 1 I 

4_Lilo/uSJI jIjaIIj c_!jLajJI cllljl joa. Jia 4ajjll OLoilj i(4oa1*JI 

/jC- (Jjj l ■ Jl l 1 n* T-'g. . L*jJajj . £ *\ l 1 ^ V ^ jLaJj j j jj 3V AiiLlall j 

t^jl.-i ~iVI j jc. j (jLyrtjyi tillj ^ LaJ (JjulaJI (JaJj AIqjSj (J£ <—43j-o 

4__alaC. ^ 9 ^4jj*ioll JJC.^ frliiiVI 4 j» 1 i Jj.i 3j^j Jl /M-J ^gjj SjLiJ ^^3 

I > A I ' ^ 1 I M — -..■> ! -v JSu^uj l-ia. j aII jo»j .Axaixil A3j*o»il ^rljjl 

til_Jj jc. Ua jC. ) jUklj ie.Lola.ll Ak^jlaJI 4j.iJ.itVI c1iI.1SJjla 1I ' ag 'll J, ■ aa. ^^3 

.^11 jll UaLaj t .gliAa ^ j jaJ (_£jl (_jjll JSjuJIj jjaVI °AA Ac.L uj ojlc.J 

Truths (jiUaJI j& (jj9 JlSj IjjlS jl La£ eLeiaJI J} jlaill <jo V-iJj 

"j\_aJjj j jj_jV" ^_ a J *£cJj4ll Jalajj i_jjLaail J!>La (j>o Aaaalall ^3 

j—«( Truth ) N 1 jLua-a JjJjjj Facts tJjLLall ^LaUI 

j_j _olaJI JaLi_ill j j JJ V " : ^laii J (jr jaJI ^Ic-lijj ■_ s iaaJI V-> t > Vl JLLa 

J_ft> (JjuJI jlSLaj .^Sljll eli> Jal ya AaajJi ^_j ja Aj£lj i" jilxJI " Jja. 

jj _jT •" I_j£aa el_ioll J » >3 (^jjll AaalojVI <_£jiill AojiaLaj SJaxaII 

jUijj J 


Objective "ajc.j JajA" I—aI l$i— jj*i I ^ iUaj 

JJ.* J .*M-v ‘CalaJ 4ilii-a ^3*-“ ‘Subjective "(Aij'j) Ajj-iaa-Mi" j' 

IiA j i"^c- y*a jaII" A^.jail ^I.^A'uJ AailS-aj ^OC. " jLxljj j jjjV 

< 

4 j l - ^ 1 ^ ^ ^ J jiaiLa "" ftjl J ”” AjLtolxa 4 ^ aIs 

"c j jJa ^oJl " j 4C.UU! JU-JI IajLu&Lj "AjtjJali " ^j^ A o 

jl£ji jljjJuj t^-jiJajJ 4_A*aJ ( ^>$ > ^11) ^5-^-jll fJ*JI ty-“y L5 a1' 

j ^ Ia jLjaJkJuuil tj jj. ' . : ~ 'JM )nl hi 1 1 4jt-ulall 3j^ j !)t3 .lollaxo liloij tillj 
t4jjii_j j jr. f 1 i .o l ^_io Aolull j ^JUjLkl j pLalxll (Jloiji (JuJ_=k 

.'bca cillj JS 1 |>$jIjIj£j 
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j\j —a] ^Jjlkll <■' ll’li ^ja |»JJ (JjliaJI alij jjlS IjJ" 

jfc—3l_jll (_jl£ 131 (AaoAI iLa aJ jIa A -v .'■*-» i^jlJjl lgjtui_jj A 'j* a 

lg-=».J-9 <j<ul .LLij jl ^^jxj l-l$3 c«.UJI lift ^ 4 ifmll £jjlill jA 

_jl—aljj j . tllV _jLo]l jLij CjLllosil ohjt> j£lj t^SI jJ! j-v~' 

.try :n^ v*\ 

^ aJ)l-l II ^Jl*il I jji£l 4- c, l_>fJ ai& jt ' jjlj£" 

."A—AalaJ A—3j*_all <;lli - (jIXLyi ^jlc. jjJ A! {JaJ jl — jjgjL^a jjJ 

.MAV:r jiljS" 

(_J jail (_g^aTl3l j» li-^j ajliitL " jLaJjj j jjjV" (_i-aC- J) ^lajll jS^oJ j 
A__]jLa_* ■•> jl fie. I 1 Ajs. 1 j3 jfuaj LoS .Ajxkli AS^)***!! ^Ijul jLi: ^Aitalll i )ll-»A.H 

Technological determinism' , A__ ? =a jl jsSill A_i*ijr ^1a a^. jil ^.Will 
II 13a .Cultural imperialism "AjaliiJI aJIjjj^T ^loj 

<• ~~ it g 7> jSlI £—jAaJ A_oiij J£]l cLkc.1 4'i'v-v ^ ^ ^II 

e-,j - £> Ajlj tlg-i j ) l\- k j jl ^-Lola.Vl eLalc- i _yajx .jj LaAic. ;j^>k.VI 

Jak J^A^J . C*jl gA Jpll j a _^ki iJSmj (jl j*> (Jj-aaSl A W ■%; ) ^*11 ^ ^^Lm i I 
Lojl ell^aJU ^jj]l pLaiVlj ljlj3k c-LA^t j! ^11 Jjjjl £_aI=>woJI 

. lAjJJXJ ( _ylC' Ul liilj ^l&j 11 nj.'W (J!)lk. j/» jlV) 

<j — C. J—otSllj "UjJjuu" IkjjAJ A^jjII I Juti (jl jJLu j 

4 (_ 5 j—all 0 -al_j_)JI ^'.iVlnlL dlLuilj^ll jy^ JjaSUj '-'■»!' 

J—x-3jjll 4 (JajuaII ^ (jjLala.ll £y» Ac. j -> (jS^ AjajS 4 JjJui ^ j ■ >i 

u —Jl ftLuiVI jl t—j_jLajll A^xjLill 4 * il c. jAda j^ll jUu jjC.Laa. (Jjlij! ^Jl 
l*jl (j c. dlU j^il aJlA fj\ ^jJI SjUiVI _p?J i(JLa AjI ^Ic. J . ( a^_! Jajaj 
a^xjjl.jall ilAa>L*J! [_yastjj jl t xl» 11 cLalxll 1 “' A' 1 ■ -o* ^uasJu 1< xaaj i.I .W ia 
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1 ^ 1 x 11 4jC> Ia' . ^ k VI ^_jLJ^-JI aAA ^j!La dJl^Laj .c.Lai*JI iC.^ &LalxJI Jj *3 
-!=• <3-^?V'j /il lj fi*jl (jjj (Jx^aall J _ s ic. tLLVI a£jUui 

J— JO* 1 O^J t_S- 2 j' J ** '* '" C5 2 ) ^ j»kJ' (j^® U£? J ^V _>?-Lsk 

jlfLa J£ ^) ^ 11 *, ^ v ^1 JSUVI 

j .(A*jLi]l Aili&ll (jjUJl £ jLill J^j JjSc ^ a^»U. 
^*1—Jjj tAnti-essentialism "Ajj^-abU aJ__^J" jmvi aJ ,jc- La jjjju 

a J—A jj—£J 4 >Jj _aJI Jil__uijj 4jc.Lala.VI ilAa_ )iali l j f^jlpaJlj (_^1 *jj l^ s3 

^Llll <^] ‘(jLf^VI ij* JJjS <_yi (f jfJUU ggla] CjLi.jjlaVI 

£ j—j «_DLa. (ja iilljj lEssentialist account <jc. aJ^^J tijU.j^l 
A—ii*-a ajAlia (jjla. ^3 jiu-iLJI jLauJIj Ai]]| Jj]jlru ^Aj .al£U-J ^ja 
A-—-lalxil A-., ^^jt^all p LaityI ^ic. ^ Ait] ^]l l » \ J' \ jj t M A_ial*JI AB^x^oJl" 

^ 1 > ' f L " ij j=J ojaLL Sociology of scientific knowledge 

The social-constructionist account of "a_ ^UJt a _ jLia ^ jjjJ' 

—au La j n . isl l Aja-j*iajj ajLc. a^A jjjSl jbj scientific knowledge 

< < 

c-LiojVI jjjia! Aj»m)LuiVI 1 ^ ~v <_\ya _j jjj AjLoC. ‘"'•■’jl t g i^t j 

. Ijjl -v II Aaj^jf-ill ' 

J) •—AjJljIoIII A^jjiaVI vligj lat ( _ s a1I ljUa^jII (jl t(_3fu La-a (£ j* 

(_ pa ~y A {£_) j lAj^S^all AljlfLa ^jc. ^Lt]l j .A _! j <..i"3 l -tg_la aLuU 

3j—A (j— J] ^>ial]l jjS-aJ tA^alc. Aia-aJj .AjAtlSJI Aikjjia^U A-J j-^V ' 0g-La 

.Post-positivist critique "Aj*aJaU jSi” 41 j£ t_jlj Ja ^aLaoII 

Post-positivism Aj*jJsj 3 I a»j La" ^-la jLmw> (jli tJL^. ajI ^^Jc .j 
<_SAfJ I^IaJI (_^C. AjcLal^VI *HlLuil jA ]1 iJjiya (_^a tlj^. k-lxJaLa 

<■ - nil 1 j ' V ' (j^al-L jA (jiljJI (_yJ ol _jj La jjJJ {AjjlajV! 3x1 La jjauu 
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CLJ Jj" 1 iaj .ii] . ^ISjIIj ^*11 (^iaLa jLajI ^Jl AO >lg II 

l a alj/41 jj__4 jj c J'l Ai ^ja ^1 _jc-VI STS "U^^l^jSSlIj 


_j Lull > .<JjJl ^1 j»aJI (j a o^jj£ ^*~- J^7~ *_j lAj^iaill j AjjjLiuJI 

v^L J j^I (jlS-all _jA 4^_^i.VI ; J*il jjSLolj JaU-J J^.1 j 

l art A_t^aliw (aJjJCk CjLaLal&l Aa-iLaJI Cjj_^j lLu^. ‘Lia.^jAllI j ^WII 

cL_iiVI (jS__ki _^jcj t jjj_^iio]l .jjfLoall (Jjj Ai^UL (3 L»jj 

Actor- " (jJ_iLn-all a£jjj Aj__)iij" Aja.jj ^ £- yJa ji jAjj lift j .(Aja. j] jiSall 

yi jjj c 5 ^ 1 'j ^kll oU ja" Ja.lj juLB network theory 


i“ il in* . >r<l t j L*s\ \ \ '*>1 ^\ 1 


ASja* 4jj 1ij 

"_j_ j_jV _1 A4ll.mll JLaC-VI (jjljAo]l A£jm Aj_)Iaj Cjjjjjjl 

Michel Callon "ujllS JA^’j ( ' ‘1 ^AY ) Bruno Latour 

Ca^lj i( rn* ‘tA'l ) John Law "jl oj+j ( ^ Av ) 

Jj =>> C5—JJ-^I JjL-J i^y a 4 , /'l -.'a ^JC Ac. j-oa-a u^l 

^—Bj ‘Post-structuralist VI—IjII >**j La,"j a*j La jjiiia 

A£jm Aj^jlVi jjA^j . <_£ JjIij _^jC _jA Loj ^ju!all ;jjj (UllsibtJlj ‘ Aj-iaj ‘ 
Axoixjl A3^*_*ll ^3 ^touai j-all Lala.VI ^Ic. £• jk LoLdj A s . .V j 

AdxJI (jc. ojSj ^jjLuuojl ASoui Aj_jiaj (jl Lojj .;_£jjjj]l ^ ai^all 

>f.U,3— j __J»-l ‘Logics (J. -—all AjjLVaj ^.iau j ^J*JI j Lt^.^Iji^ill fjjj AiLjjJ 

a Slua Aj_)lij liijj .Technoscience 1 Aiiaill |Jb."_1 ^IjUlu^JI LVLo 

Aj>JI CjU^UJI jjlj aLIB AxLJI Ajjiaill AjC.Lajtfk.Vl o^jSisJI (JaIjaaII 

t jjJj_a^all ^VJI jjj AlaLoij ‘S^ujLia dlli^lx- Vj La ‘AjC.Lola.VI 
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1 _2a. jlj'i^ll j djlc <all A, j__« I ^”'1 jb £- Lajoill J 1 Jpa V Aj 

• MacKenzie > A i: > i 

_a. Jj^aljj jjJlxkxJI a£j*j Ajjlaj ^jli (IgilAAl Jl Juso (JJj 

(j—C. 4_/xalj]l kllla^jJI AS:./j Ajjl jA ^J lAaoAVI cL)Ia diVLaJI diLJjA AjAaj 
JJ j . IaI j'-y.nj ork*k ( J AilaJI djLul jA - illaj j . 1 • . ^- 1 -. ^J A m.a ' i51 jx 

Building the "dbA—jljjJI Afdi e.Lu Maggie Mort "di jj* ^lo” ^.IjJ 

tl _ $jljjc <jx - ■ >■' j L£ tA-JjAlli .AjjJiil] a*j iTrident Network 

_JajjjJI ^jjjJl Jaj L»A 'I jj F'-a^'l A^ J k_I jLjIj Jli/ ^Jc .lawM 

a »jIja1Ij • » Y Cjj yi'j 4jLijj ajjjjJI diL^IjiU Trident d LjuIjj 

dll ■ >■»' jiJ] djjA J JJ ^ol _ j jj jl£ jja d iLmil xjll Aj| Aj /po a jjill ^-Jada 

c 

t_4id it JJx> ajL—ic-lj Ajldj Ala jx J Jl j La ^Jjl jxxaJI j 

j —al dijaJ ;jj 2 k ..All jjd jl Jia j t Polaris jj-aL jJ 

C-ljjl " w'dll A j... >‘ig II jjfLjli A$ jjj S £jlj]l jikJI alb (jbja /pa jAuill 

.^L-bVI ^iijjj Vickers Shipping and Engineering Ltd VSEL "JuJ 

Ja! A /pa pi jjui jAL-aoJI t jx l*AAC AilaJI Axul jA ^J "djjjx” ^Aajujjj 

jj £. a A J jVI kill jl j all SaLo djalji A2 j . Aajla jl jjjjoJI alb 

dll j k-ai Jl £- LalmVI iJxJI alb <jbjaj djjAjljJ 0xljjJ J (jjjjjakoll 

Jc djjjx j£jjj .AjuiIajJI £-lb^aj jjjjAxJI jLlSa JJC. /pa AjliuiIj Ac.jj^j 
“"/<•'_jl jj ^-aLijJ .J A.jjk jl j’i'mJI j AjC.Laja.VI ^JkLbal] Ajjja-all djUaaJJ I 

t 

_a ca JJJC ajLo A_g.WlkkJ (jSLull aLb (_pa ja. ^ Ldajl <._1.3.lJj jjjjjj 

■ ■' " C j ii (jjJI— Ja&llj (jJjA UaLojl dllc jxaa-A (j-aj Ajla-xJI c..,. »a. t jal l 

_ <Sa jj A_lajla. I_A jLu&Ij (Ajl^jll ^dljll Jl jiaill (jS-oJj •(^jjjll 

(j a jl Jjaull ^ja a I J»j jjj * ‘Ij'l jll jjilAAll L,'ltlju (jjj AjjjjJI dlVL-aal J]l 
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4jl$-ill ^ £ jjaJI (JiL-j ^ jjjjja-a ljil£ jdll — jJjjll JJC- 

.O.Ai*_a 4 j-v j] j 4 ij-s. i 

jjda 4-Liti!l o jjlxail 4iuiij.3 .lit "jjjV jjj jj" 4jjtsl_a jjLu lilA j 

j— a SjlL<uJI o_>iall Uijji ^ 4 jjoJI dila.iaJ jua-dl Aramis "<j*jal J\ 

CLilS^lc. j la .’iixi Aj^jjuj dsla^lc. ^ic. i _sj*jj ■ * 'j-. idiLm* ■ ••*»M ^Jl i~~ il^jj> ■ ,.W 

SjL-4 "j>Y ?mJi ij.nn "j^T 4jjdJI J±. sluiVlj jAJ' on 

^ ■ol— ■ ijj 4 . >. — g_j] ajjui jiduijj] 4jL ^yi jiljjllj o j jxa i4_lljVI i J 'I _ j' j-JI 

t JjiiV j ^3 j . i * U . law . 1 1 l£jlj j jjJjujLJVI jj£uaa]l 1 AVi -» t"(j^_lal jl" 

I Idaj l 4jl JJJ >■* l.Wllt 4 jjJjJI jjC. oLsJVI a jdj (jli 

f.1 j— d -1^-a —iluj . ( »ljia.Vlj aLuiVI...j.rduii 4-jslij <iljJI.. .diVVI" 

—ill dlljjjaSJ Jl dV VI dll jjjjd IjSldal jl ^gjl AdLuiiVI ^ jixll 

(jj—dali £■ jjli ji diljLa. ^alj .cljj oljjiui (j da .ll (Jj ^ jl^Ti jla 

i^VI jjO t 1 $ jU - n . J j 4jA.jljj£j obi jSLaj V 4jl dlVVI £a jjLoLdoll 

(—lljbd—:».j dll - uLluij <. tin!jC- ja lg jA La (j£L) 4_ljdlll 4Id 1 1 jLjjc.VI ^-3 

I J*v j . *-i V cLaAljJlakjl i.—i LiLiU ^I ^Jc-j ^ l-o ivV I '* if- I j*aj.3 jl j l 4 i U 4 

—Jj jl J —a —ado j»A jliic-L i Jdaal j jiuia J& j i(Jdsai 4 

.A "jjjY .silljjyi 

4 —La.1 da 4 J .. I Vig I I jjdall ^^.Lia jl g• idj i4jl jjll J jiajud ' j 

( 

^L- i l j^ l j $ Jjj^l djLoLadA^/l aSjLuU-oj 

L il_ g.1 ^«vl aJLuIX C5 Jc ^J-iV 

• a\ \ ^JLx^uaJl JJ Jjjoi^-v a\\ ^jjI l jl>Aal l 
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AjUii—jjail A—juajII Ajull Ajali ^juiL jjAII ^a-.i jll Jjiaall i > i^*n’ 

Ha 3—jjjil iA-ojSlsJI ^juiL 4 > i'K'm (Jjjl (JlCiL-al jail jj j j' £- jj»La -<■- > j 
<£j—»i) " IjjLa " £• j jAa CliXaaljall jjjj ijjikljll ^juilj UjjAj 

‘(Mecanique Avion Traction or Matra<Matra J—sjll jj <***__) ja 

(_$ jll ja. Vij al l £- _jj*aa jjaC..}j f pill jj^aall jjkjLuill * ■ ■<! 1 IJ '1 o 

•^<,5 14 j 4 jll jjlx3 .Ll^jljjSJI AjII *" ’I■ £' La l 1 "' v —I ^jujLi t* - ' 

•f—fril^ ^5^11 Ji-ali*ll A3jilall ClLaLcjAVI (JS jjui£*j jjjll aY j& jY j 
Ij3_Jj <AiiSiaJI j 4 Ljsl-S IJ-33 jaial jl J* jjAa »j ■ "**^j iLxa jjLl&i: ^jYj 
(JJJ—II jj-lc. I 'l l aK ja Jjijj jjJa. jala^JI ja ljal£ I jJ3j t Ajjjl ja llslS 

. £ V-£ Y :mi "jyY .*-*-„* gjj-ljf 

llll&jjjj a ^ 1c. " JJ—jY J "cljjja" ja JSJ AJLJI Hal jj jSjJj 

L-Ia—jl ^j- a au—) 6 JMuaall £31 jail j£l 1 4 'ma il ja ‘LalxJl Aaxua AjxuAiA 
j^-JI aj S L va ll j _iLaa . l l ASLua A*ul j j ClO-la. Jalj • jJiiaall AHiuj (Jilao j jiiWi i 
Cll£jua— II tfrL-jjjall HljaJ (Jalxa JlaJ John LaW “jY j j 2 l" Uljsj 

J j -1 ~^L il l j— . a b jli-kua—II 1 l l& jaAal lj jl jiiYLl A_la_i^uall o3j -Wal l Ajl^all 
^Iiua jC Y jn i ia I Jjj£ Lc-jJ*aa jallj 5 jj*a ) £• jjJia jji jjSjliaall 
jj—J l die jjut-all Li_jLual jill j Ljl jlloill (Jja Auajala Ajjla 

L5J— lajl' jl-L>V| A-<u3 tllA—Sb A_ij ."jjjY"j ljja" ja JS l^uajJ 

‘Al aLOUI CjUjJI jjJc. jjVI jjSI aJ jl£ laS i"jY " AuJjaJ ^^Uallj 
A-ilj >_aY I ol \ jjlaY I jj— 3 jiuull 4 qjq-v ^jlaja ^ > ’* ^ Ajl t" * ^ 

Sjjia CjIaa.j jjlill jLj&I 2 ; jj-ajj liLoajll ja y ajj .Essentialist notions 

^la3j «.\ j=j jja jjjjSa Ul£i ."Cjl£j*i julill" jl jjl] "jj " jjJij <a,1Waj 
JJ—aVI (Jalib ja (JLiaij jl 4 ja jjSjjj ...A3jli ojl^-aJ LliS AJjja aJiiu-a 

I—jja jftlJ—IIj ‘jjil—aJIj I—jja jiiUall 4^j*aall jjlc. ^ja-VI aHaVIJ 

"jY • "jjjLuaLoii ji 
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(jj_£Laall A£j m > Aj jLu jaLal jl "jV J > ‘“ j (_ylj AiLi^al 

^1_ola.VI JjIaIII jl "Post-structuralist jLl' a*j 

^_j]l diLil j^jll AjjLajC-')? I AjLnUl 4 -ijj-a AjLoC. jc o jlyC- 

:^il«JI jc. l$y£aJ 


(J^ajuo_allj ‘(j-saj^a—ail AjI jj jyHaall ASau AJjiaj 4 »Jj^ 3 (J^ 

(j^aLuai t Cjl jl j'^i l jLo CjI jjjLj Jl ]jj jjill ‘ - jjj jail j ^j.jV'11 CjLjILj Aiixla 

A jlSLa J ^ 1"' ^ il (jau-aS j i 1 $xoSj] jJjaall A*\UJ AyiiS Jjaw 

, I j<~-l -""'^1 j j_A I_a J_£j jJa-i -a jA La J£ jyj AjhlaLill jj__)a]l 

.IA :\^i V 

S.i__axAi! ■ * '1 a*^» 11 Laj paJil jj LxuJI A^Jjuo Ajjlaj Aalaij j£-ajV 

jl£ LaC. jjlaall ASiui CjLuiIjJ ‘ a.t’.C'ij . i” jj jlSLil j A3jxallj 4 i-n-*> all 
Ajjlaj jLaa jl jBy j£l .Ajalail A£jxjo1\ i—ill JA. ja jjLuJI lyila. 

- 1x1 1 4_ijjea jj ' AOjtlly ^LuaVI jc. -3 *jjIj i—S_>ajl B jjfiaall ASjju 

• a.13 a-a CjLja. jl j&i £■ jjj aliU]! <_Jc. J&l j£jLS ‘AjjaLm jaj 

•> l» II 4.-i t ... I j \ " Jl_a-a j] <Luz. ‘AjI i B ^ tillj < -_y*y La lilliA jylj 

^ladli ‘tjA AjaaJXoll jaJLaJ 1 ‘.jLi tiiLiA j£l . Lia. jl jjSJly ^Jyj " Lj^,jljj£jjl j 

^ 3 jLaALa J (jlLill J l _ s -<UJ_)ll j»kJl £$1 ja ja jLajLill jLa*j^>11 A3j*allj 

jj£j ^ J3 4 q ' j l->' 1 a A huiaj j ' ‘ ‘ “ *' j<o I^J3 Laj I" 4 ‘n 1 /'■ 11 ^Lij 

f 

tjx a jC ^liilll jjfiaall aS^j !i AjJ^aj Aj 3 JayaJ jill tllSjll .LaLaj oJjLa 

*3 & ^ 3 jjlj—ill —cj jail slijUGl (jBj*2j V lyila iCjISj^JI yi»j 

e.^gj^i jl Jia (J 4TV-1 a ajLjC.lj Vj ^l*il J] jlauU V l$jl LaS u 'Agn a i l 

♦ ll)l£jjutll jo ASjuI jjA 
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iAIIaa (jl il lj JJI diLai!jj" uljS hi JaaV aSj 

"u^—a J—jab" J > .a j t Jl—Ul Jjj— u, ^—Ua .^ K Ji t ^.,1 Aj^jU. 

: David Hess 

)nw j jll (Jjlaliilt Jib CjI£jJ, Jl yjLaJI jL" 

^ cs ^ J .CjVVIj j Aij*JI /pj A^j^LJI £-aLu]I ^jC. 4jjwi 

laJI i ll ’ ill ^ *i <\J (jJ—HoJI 4 5^1 i ti JJaJ (jl jjl Jc-J 
tA_iiJ! Jjjij AjjlSJ Jjua Aai £oJaJJ <_$aJI jyaJI 

A—alilll JJaj ^ jUal J g-jJLi (jl J] ^Uaj JjLoaII A^i.ri iliblla. jli 

.or :mo ^ .^jSlij 

tjj—L aJI a£±u 4jJij Lil IfcJjjJ jll jj^u-aSJI jxoj y* J. j]| Jc. j 

aJuj L JS lil j^jjj V as l^jli <a*^IJ Sala'yij AaDUbJL 
jjSjjll Iaa cjajj A3 j iAjla-all C»15 \,i.mU ALaail Jj..J«r.l l J a . , 

•lSj— aJIj diLalaiJI ^ y j . m^ . nl lj 4ja jL-JI JJ j*JI JJaj aUilJ J] AAaJI 
((Jj-JjaaII A—Jjjajj "1—JaJySJIj f —Ltll CiUjA " (jli uillj Jj AiLbj 
Jll AjAaJ J!la j-a l g IjlVi (jioj oAAa^i J Jell Ug».^ 

(JA- jlfo ll «J—L~JI jUc-Aj cjljll J tlagjji t4ij*JI jLu 
ts—'— 4 A-ia-a JJI djja. ‘ Standard account 

(_ya —aaj t A jA a / J I Jjiaall JlfLii Aai Aja-a t"baj] j’^l l j JUJI . -<l ■ .,1 j f 
.A—la -0 till—3 jl j {jSLal J iljLjaj]y& Hjljl jjll - j.-'al SAjAa 41: Ja 
<JL)b1—allVI j—o AA—*J 4_Ab a£a11 <AjLJ jA J jSaILj jjAaj 
J£Ju_j Jjja. Aj*ilj aUj) Jl l^lala (_^Ax tlJSI ujljAajJlj 
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yl Jl jLa UalaJ j-a IfrijLtSj tPM 

Ajal_ ja\ jK.t * Hajj .ilU& ,ji au .VT :Y « • £ Sismondo 

1_ ( j_jl i41 1 <4 iqUMl tllL-nl j-ill jjLxq jj-# I frli l s k '* ) -lie (JJjaaII A£-U-u 4j_>Lj1 

J1_ac-j Jl - A.rth'Vi^ Asj^Llj — j^tr 3 t^ L^al a '—^ 

-v ^jj]l 11 w"\U i (^uLiil iiiiljl ^Aj l^LaJAl (y a 4jja^!i>jiJ Lo ^\j]l p-AjI 

AjjJlaj jli t jiJ i—lLLaJI" jL^ajl (Jj3 ya ^Ualllj ^AjU-aal 

ujLwiljJ ,j* "(_$ jjjill ^ala-All" ^jjAil ‘U. ’L a.a (j-a ASw 

Jalili fl-lijJ JC. jkJi ^^aiu - J jSj ^>J V> Aijx^ll 

- Ix" 4an.iL jc. Essentialist f js^ _ 

t 

. oJj4^.j (_jSLalj 


ijjl_ u,l ji 1 j tAj^alaiil 4A_)31 a1I dlLoiljJ yA (JS] 42 y \ > u4 j 

j ." 4jji«ij]l " £j_>La ((jjLaAll A^jj, 4jjLjj 4"lia.jljjSUIj 

,Jjl_lUaiil lLc.1 J IjLwwi I j-iikjl jia t4£jlLuJI jjAaJI ©AA A_jai.j y* 

I jK ■* \\ k l y i _ il UaU ^AAaj yA _)II t^ixJl yC- oJuLJI 

1 ’■' i tjJjlLall .4jj]_j*«alj ^latJI (_}l i /it'l l a_^£s ylyxjh Ale-li 

y—C- !.liaau jj£lj IjjASJ _jj 21 (»^a (J_yx4»^JI Lulfr J ^Lujj^-uS jSa 

_ 11 J L'll l 4_LaAl ^J) "liLila" <iU12 i4lur-l.lL J ( *-4Aa-a]' ^ ^yisua 

"4 _Li.jliJ!"j Esoteric " 4 j.l 4 .lill 4 i^at-oll" (j 4 j dilailxJI j 4 -uiLJl dale. 1 .a >1 1 

^__A CjLXUJI oAa Lkl cjjU Jlj .^kll j-si ^ jJ > 4^ Exoteric 
'j jCi 4 'ot4.l l Ajljjll _j^3 to Jj.la'jj jjlxil oltl ya Lille- ijlfic-VI 

jVI 4 j 1J 4jtjVuo La jA j 4 jj_^ all ^lxJI o jy~& ' 10 a A 
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(> Jj>13 


Introductions to philosophy of science 

All of the following provide good overviews to the main themes of philo¬ 
sophical analysis of science: 

Chalmers, A. R. 1999: What is this Thing called Sciencei Buckingham: Open 
University Press. 

Couvalis, G. 1997: The Philosophy of Science: Science and Objectivity. 
London: Sage. 

Hacking, I. 1983: Representing mid Intervening: Introductory Topics in the 
Philosophy of Natural Science. Cambridge: Cambridge University Press. 
Trigg, R. 1993: Rationality and Science. Oxford: Blackwell. 

Introductions to social studies of science 

The field of science studies is rapidly proliferating and fragmenting. This 
means that finding single hooks to introduce key themes is difficult. The fol¬ 
lowing all provide good introductions to specific areas. 

Sociology of science 

Fuller, S. 1997: Science. Buckingham: Open University Press. 

Science and technology studies 

Sismondo, S. 2004: Am Introduction to Science and Technology Studies. 
Malden, Mass.: Blackwell Publishers. 

Hess, D. |. 1997: Science Studies: An Advanced Introduction. New York: 
Columbia University Press. 

Actor-network theory 

Latour, B. 1987: Science in Action. Cambridge, Mass.: Harvard University 
Press. 

Law, J. and Hassard, J. (cds) 1999: Actor Network Theory and After. 
Oxford: Blackwell. 

Social constructionism 

Social constructionism is a huge topic, and it extends much further than just 
analysis of science and technology. However, Ian Hacking’s The Social Con¬ 
struction of What? (1999) contains a range of discussions about the STS, 
SSK and sociology of science usage of social constructionism. In addition, 
Sismondo's An Introduction to Science and Technology Studies (2004) analy¬ 
ses the origins and implications of social constructionism. 
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Paul Feyerabend 

As with Kuhn, good introductions to sociology or philosophy of science will 
include discussion and analysis of Feyerabend’s work. However, it is worth 
looking at his lively original writings, in particular: 

Feyerabend, P. 1978a: Against Method. London: Verso 
Feyerabend, P. 1978b: Science in a Free Society. London: New Left 
Books 

Ludwik Fleck 

The main sources for further readings on Fleck are, historically, the works 
of Wilhelm Baldamus, particularly his 1977 paper ‘Ludwig Fleck and the 
development of sociology of science’ (Baldamus 1977). More recently, a 
major collection of essays by and on Fleck has appeared: 

R. S. Cohen, and T. Schnelle, (cds) 1986: Cognition and Fact: Materials on 
Ludwik Fleck (Dordrecht: D. Reidel). 

There is also a useful general introduction in L. Fleck, 1979: Genesis and 
Development of a Scientific Fact. Chicago: University of Chicago Press. 

Thomas Kuhn 

Kuhn’s main work is: 

Kuhn, T. S. 1970: The Structure of Scientific Revolutions. Chicago: Univer¬ 
sity of Chicago Press 

There arc a great many books and papers written on Kuhn. Among the more 
useful and influential are: 

Barnes, B. 1982: T. S. Kuhn and Social Science. London: Macmillan 
Fuller, S. 2000b: Thomas Kuhn: A Philosophical History for our Times. 
Chicago: University of Chicago Press 

Fuller, S. 2003: Kuhn vs Popper: The Struggle for the Soul of Science. Cam¬ 
bridge: Ikon Books 

Sardar, Z. 2000: Thomas Kuhn and the Science Wars. Cambridge: Icon 
Books 

In addition to the above, almost all introductions to science studies or the 
sociology of science will include discussion and analysis of Kuhn. 
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Ludwig Wittgenstein 

Most of the ideas of Wittgenstein used in this book are in: 

Wittgenstein, L. 1958: Philosophical Investigations. Oxford: Blackwell. 

Since his original writings can be hard to interpret, it helps to have a good 
introduction to Wittgenstein, and Peter Hacker's very short book will give 
you a good overview of key themes: 

Hacker, P. M. S. 1997: Wittgenstein. London: Phoenix. 

Hacker has also written some very detailed guides to reading Wittgenstein. 
Of particular use is: 

Hacker, P. M. S. 1986: Insight and Illusion: Themes in the Philosophy of 
Wittgenstein. Oxford: Oxford University Press. 

If you are interested in Wittgenstein’s remarkable life, Ray Monk’s biogra¬ 
phy is the most comprehensive and readable account: 

Monk, R. 1991: Lndtvig Wittgenstein: The Duty of Genius. London: 
Vintage. 
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fejisn 


4_ja 1*JI 4ija_oll jf-ur-iVlall ^Lala.VI j Aixxlill ajtij tlljxij 

j—^VI j ‘ ^alj cLalaJI aIxAj La <jAxai J3Li. (ja t^Ldl jc. l^a^ij 

- uljX - Ic. 1 I rnl IjAcJC-lj . 4_±al*JI 44 j» Jl A '0,0^1 1 A 'l l *s ^ \ l j l Ml-- VI ^3 

I3& i— o. ..jj . 4_xal*JI 43ja-allj ~LU ^^jajjtjll '.." ^J| jlAvl l \ L. \ ^ I I 

J—J—!1 <_J—J] I 31x1—uil (^iaJ! £sjjb Cxlc-jAa jail jjiuu (Jx^aiJI 

jjJIj |oi*JI £ljjLJ <al*JI j& AmIc. 4-LcLi ojkj liDllal tjjjjJzu 

6 - - Ar -' f>—$■* o* (jSuaa]l ^ ^I*JI i— iLLjjIj (j-o a..4.1j2>a' 1 ^ jLaill aj*Jj ^311 
C5A?1^' >. jll-i4ll 4 _i li&al (^311 A .-O' 1_ i jL.i Vl 'J ■ ,L 1 1 AjaLJ ^juujIj 

<-_)!-ixi. J—jAsj L_b_’l IV&aJ <o-i4j j 4j k'i IjA.ja ^ (j3JI t4_xaia.ll -ill 

. aJjAxjj 4jL=kL^_a L >>il lAlja. (j31l ~ H I ^jjjlj] j_gAilsj 


: ( aJ*JI jujli] j ■ijtt'iH t .lU-vii 


f»£l J—jj _klxll jjjjxixa jC 4 j 1 JJ ( ( aixJl £CJjllxl {jAxliill t . il Li4 I I 

—>VI (J j > L>° i4j jL-ajjl 4jl jj ^j ■ * 'I *1 .tT»Cy 1 Jjl jpj 4ij*ja]l 

. 4ajji-ill jLuuyl ^3 JLajSL i Ljal jlial t ^gVn j t^ajii-ill ^UJI JaC. lUjLxIIj 

jjj —a £—o jj— aVl |=^3 j-a o-lliylj xlll jISjj^Ij xjliLixSVI jb Axujj 
(_£ jl—£-3 j— axil £_a (^j-klaJJ V ^^Ixll (slaJI £=JjLj *_xxl ja. JUc.1 £_a l^ja jll 
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ddlS Phrenology 4 *>~s it 4_uil_)i]l 4 JLul« 3 Lu>J aJ 

j'yl * j jai j i ^*ic. ^ ml "ill jjjall ^_3 Ja*JI ^jlc. 4 jjI^ 4_st!Laj 

> 

£CJjljJI 1.AA j . ^->1* 11 ,jc. 3_j^-aL*-aJI <■" l\ yt ^jJjj — JjolSiL 4jjS-a 


_JJ—iaJ 4—*il^3l 3 j all 4jl!Laj el_^j *■*ija. ij^-alxJI jj^o'll [j_y l_)jj n -| <aJ 

_jAj .LcLdJ jLujVI jaSU uJjLia.j] tjSjM j djldiull 


a j Ja-Lm —II j 4jujja]| ^3 dlljLx 4jjLuijl 4_lajijl 3 ! 4jj£j I ^ ^ixJI i S^ja-J 

(J? _>• -& ■* I ^"1-2 — J^l a_y3 a J j»C-0-l La l_)J-^ 4jli idilj ^_]l 4ildal . Lg-ilc. 


a —jtjS ^—a rc^j— d\ I j— a> Isaac Asimov Vij-ojJ 3^)" £jjl ijj 
Chronology of Science and "t-jLS&Vi j ^dajll J^LuT : jjixJI 

dAaLi— jSVI (3—« i-L-a !La LLa. <j 3 j . ^ *\A^ Discovery 

4 —j l g i ( _ s _Ja.j < J^L—<JI J—13 4j—ui jjipLa 4 jojI 30 Iddx dil jK’ 1 »V 1 j 
‘frl^JI 4tljjll j jLJLi IjLo CjIjoVL l.iuj .djlddLaiill 

— j]_j ^VAVj (Jj^ojoJI <S^a. (_jLa dn wll j,y-,, II dilaLiuSlj IS ^La.,. ^ ^ 
JLi—1 lillj—ui [\ A^r| Jjl-dll j AT" 'j Pepsin 3 

(jal—ajAl—^ *\°£) Salk vaccine JULVl 
c <—S^aj—J" J34 olujVI v—)-ldj (jjll jJlsuo]l jjjlJ ^AAj 3J3JI 

ioA jxd .la. tdilil i tnS V' jSj 0I3 ill jLuiUI ja 

(jj—jLLa <*jjl (jjj La — <jl<ii*JI dlliLuuS'Vi ~ C-ilil wuSyl (3* J M<I I 

I* I I ^ jLmu iia (tfil j a*j Lai j . j3Lia1I a»j ^ j J^Li*3l (_Jj3 4 i ... 

LijUa dllj 1 dS-aJ j .djl jISjjV)J djlaLiuS'^l ajjj-sa dllij t 4a-a^. 

£—^JJ <4_iiaJ Ajiz. JSJ 4jL£ ^ l^a^aa. t _ s dil djlaiu^all JJlC aL-a^.U 

■( * * ^ ajji-eJI j}aj>\ 'j ^LiJ 'ojy-a ^ dlb 
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0-400 401- 1300- 1405- 1504- 1607- 1709- 1810- 1911- 1962- 

(400 1299 1403 1502 1603 1707 1809 1910 1961 1988 

years) (898 (103 (97 (99 (100 (100 (100 (50 (26 

years) years) years) years) years) years) years) years) years) 

Period 


.l—aIgJLjJaj lx£ CjlflLSSVIj fkil £J jjlill 1 :£ 

4juj 1 ,jx o Tiax)! a jail) i—i jxJxi ^-iia.j^ J^Lixll (Jj 3 La £ljjI jj (Jliftl Jaa>V 

. ^4jIo£ jjx 4^iuaa 1 • j <iui jjj^La 


k-jL—uiVl —1ft (jjlaall 4iaJ (jx f£ja_xll JjxJl lift jli. Jaa^Lj 

. djl jLa-jV I j cULSSSyi t£llj Ajjal jL«JI 4jftLua^ft diliLiuJI j 

.flaJI £tjjlj jjc. cllUlSlI (jx jjj£J 4*it> g 1 UaJSj lk.jjxj "t_iJXJ...J" t 

: jj—»-all Brian L Silver "jiLui . J jLI jj" liiliA tjlixil ^^lai 
fl*ll jaj ^jj ajs 1 1 ^ A The Ascent of Science "fl*il Jjx*-a" 

V _ .l lu jj U)VI (^xLij (jft AjIjJ t _ lll^ll (J Jja-A f Jilj (jjljjall 4jll jLujxll 

(JJ—al 3 Jx — J*j (_^jJ) jxVl jAj t^a-i.ilnll flUlL (jku Lufl <3 jxaJI j 

SjSLft jl jil jjJ ^gic. " jilnu" jSjjj .fkil (^j\ >/v*iVi f.liill IjJjIsj U.jjxj 


1 ^ *!■II (J x»tt jjc. <xLall Jjft JjLxII jjxoll f&Jj Ixj ifgjlsLx&lj flail 
Jjxu f JSjj .^jjj^jII (Jxail 4.».nla) JjAix 4jjjo2 4j2j t(Jjall joLa jxi jAj 

kill—ft) jjal j_ft Sj jj£ t_Jj— j— alij "i_ajxj.ul" (JlaJI lx£ a" jiLwi" 

I oSI jj 4li*xaj flail (jft 3 jjj^ fj-liij (jli t(Jl^ 4 jI ^iftj .4xjax djLijiisjj 
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Lajl J ^ * ul 4 ^Uj) ^ic* t A3^) T . rtll LaIsIa-La 

A _®^C> ^ -a^l o ^)l l \C~ Ij ^lxi\ ^jC Aj. ^jVill l Aakj^iabU 

< 

jj■ --» "'j i4_i*Ldl 4i_)3tAll (_5j3 J jwaT l £> Iauj] ojj*a l <_£ 

ojj_j-a ^ ^1*JI £iajla Lolj .^.frnlall ^JlxJI (JxC- 4 ; 3 i^ <jC- (Jxl£ 4ajj 
,jx 4aj^iall £ jUxiallj ( _ r ajjilll (JLaSaMiVI lVV> jLxaaJ jOSa 

A__ajJ\_j <.l_^jl ~j^ "'" (_ys. £> _jjJI IJiA ^jJojijj . ^y*aala]l ^Jlatil (jf- 4i_)X-e 

jjLj _J (ji\ A _jal£ 4i^*-a ji jJ f,JC. 4jla>. <jl (jjt jaLL La£ t4 jjjLaial lj 

,_jx 4i__jxadl aift 4_=>.lal j^aisJI i^ajLaVI jj.Vlxi j-iiaxaS t4 ',j.».a 4a T v nVi o^jAUa 

.(Jjaiudl ‘.'iLij^tll J *_jjlaa]l ^k ( Xjuj jail Jili. 

* 

^5 3aISa]l ^tajlall _aj .laJ j £ j_j*j ^^Ic- 4-ejlill ^Lu^VI ^k 

(_$J _ a fiSli J^>*a3l jac- (^_>iuij .<1 AjjJlsJI CjLj Will j xliLjal jaC-VI j flail 

. A j. aLi JI 4i_j*,a]l alAj^lVn fixll ^ajla Jalaajl 


:JjVI f- jail — (ja i . A^ JI ^jia*M (jc ^jj la 


4^U 4 i Jlj (I ^jjujlaxj I jaaxaj (Jl jjuJI I 1a jJ jj V (_ja-ajill jjjj <—ia£ 

LSJJ) ^LaiiVI (j-a 4aLaC- ‘ _ (ja«aUt ■ ■jaa" io^jaalaxj 4 1 ij..ii 

I' e. j _ Ja _j 2 j _J IjSA j t4illa]l [_Ja aAjIa <" )\)^ (jll-n Lax 

4_jjjS (j—C- 4_xl*JI 4,'irxaa.all (jx lfr>. 4ala>yi oi* A*aj ."liaSj£l 

I aC-J ^ alaj Aallj jJjtil (_^<aj-axa. ' g . .'jj^a ^^javaj JxC 


jA 4jjS La ^jlS I3U njla. 4al O A 

Wini j 1 111 ,_ylc-J -LSjjjll ^LaAjVI JuiL^. (jx J-aaa ^j na . ' . il l ^jl 

ijja_*a> Iqn.a ^il Lu-il (jjSa V -isi ^-La^j^l AaLaaJ C_aa^>*aj c-V-iVI 
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Luc-Uau—uLj (jl (jlu -13 J ■ (_JaC. AjSjSJ ^'r_ "i-v j| 

Jy—=>. £ja ttiilj ^gji 4ulnall 4^.LaJI CiLii |j| i^j£| j ■ ■ .-i l al ^In J j.^i-v' l 

(j-J—«.i i- i^ al l (_pa—*-! —31 UJ—aalL j! (el—Jjjill £ i.1 j^a ^ lc £-^UaVI 

ja&p—1 (j., —ao ) p L>i<ll l jljj Aa.1 jl f.Lljjill eLalc- Aa.1 (Jla J 

J*c. 4uaj£ Jjjk^alaij 4i_^*-a ^gJI Ij^Laial ^ ,i»« • (Li« _^i£l 4ij*-« 

3 \ a c-Loic. f ->3» i Ijjl <■* lj~v (4^olC <L_aj tjjuaj Lsjl 



-*i ^>g icUau tAjj t/j. iaml l J^iC. lu^LuAj (jj^alxj sLa Jj 'X-a 
t (Ji uiui lt (JaC. 4 j . Sj^ (j_ji^3kJ (. Lalx J l jjl J_ji*_aJI (j* J 


^ 1 A aj^-il 4_ ja 1*J! A—3^)*-all (jj£llaj eLaiatll tiijjj ^Lu^VLi (_^Lill 

(jl — L-4-a j££>i jjSj ^ (jl — I iLull 4j,., mIL) Lol (AiaJ jj.^1 a'll 

.(^jjjll ^LaJj^Li i_L«*J (jn<o>7ill " jj] Jjiu 


jSUI Luc. UslIjuiIj (Ja j * '■ ^J-L- 3 _ ' ^jjsl t jA ^5 I ^ i'v I -1^> jj^l .< 

(_j—C. ^$IJ A, *\ * J JjL- il l t^jC* < _ 1 (jl U (jLS Ijlj V(jaC. t. <jjl..il ( j -a 

« 

£ —51 jll ^l~i-s i>a5 t^j^ajall (jllj ^gi (_£jjjll ^Laij*ifl i. »;■■**» ^AuilAi^xa 

(_jaj 3 ."-jaAkill jjiLj nmJ (jjjill ^LaJJjVI" IAJjIaII jj^aljc. jJJJlJ ^gjl 

^ 7* £J_>all AjLaC- (^jjjll ^La^jS/l jfy S^lg-kJi 

^UjjVI N :i 

t5— 3 U^y-uiL^VI (jjJ*-ai*JI jlc. j (j^jj-U^J jlc. Jlaj 

L*-« (juvjjJj^jl allljj . lifcTC l (jUI AuLoaJI jA (_J^La^j^lj .(jjuulll 

. J_C-liull li& A >__v.i AaUall jpj A\ixm 4_iaS ‘ ~J " aljl jj j jl-vl 

jjJ^jjAuJI (j« ^ol jj ^<u> ) Ajjjl ^Jji (jl llja> AjiIc- 4a. (J_ji]l jjSuuj 
1. 1 ft iJ gJl j j g- l.>ij l ^tulj Lo£ Si jj ^rLuV la^a jaJU 
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j—« jl—jut j (jjjjjuSJI j sLoUk 4 a wjt (Jjljjjjj jo juj! i—l)U-ul <(Jc.tij]l 

.Neutrinos iiAjjjjjujjill 

j- Ja jjulo ” * • Luju (jttAuJt (ji ^LoJiVI (jla tVLoaJ j 

(JuAioil jLaaaill Lolj (JS ^ jjlig,II jo *5*1 ^gJl j* 

4 ( ( 

: j-Utaij l aJjLlo £-o tjiaoj 4jiUa ^1 (J_j^ju 3 tojLoll j<o AutjjYI jlHaV' ^gi 

jjj^ill (Jxuvjj . E = mC 2 »j. nil X aJjSII = AiUoJI 

_ .ivr :t1^ "C±uJ Will 4ilkll jo AiUI ^ Y 


j-i—II t—«a oj& Auisl >i no (_$•!* jc. (JjLuull ^ Iau Lojjc-j 

jo 4-lLa».i tl jj (Jahj (_>*aA!I jl (Jjli Lo-li*3 .V_^oVI A Juto. j Aauii 

‘L$JJ—ill ^LoJ—i*it 4—AuslA^a aj j ai jaj (J$3 ‘ jj jit ^LoJiVI 

<il—ole. l g» o> jilt djliLnll jt 14_jjiaill c-t-iJ 4 o w"u 1 i^t l Ala'll AjsI jl 

—It v— s3ja jSulj t jj I.u.mi (illiA jt jl (JjiaAII jo e-ljjjall 

.?(a— jlgj v Lo Jit Ij£a JLojikuVl j£au j) AjjISaj 4-k^ll lil iSjJi 

4 

(jl Jo i-k o H (jaj .Ajc. ^l-vn jjll I. lull'loll frj^jilt jb 4 q-c-v tl jj£j V J3j 

1—il (_J j jj jdl t g >1 t\ jl Ai-aall <a*i«a jc. (JjLuoll jo V-Id ijl jail (Jjjj 
(4 i rf-istl dlljjSjO jC- (Jl jail 1 nlc <■_ ">l^lt jo (j jSj J13 (jjjdl ^LoJiVI jC- 
4_iaLo (J j^. <JjaJI jouu L t>ii .?4 >*-»» \ ,*-o tg.S.Ajj AjV<, J (l&^o-alic. La j 
t—k_u £■ jjuu ejlxll AjjjaJt CjUjj*j jt " jjlUua^a" lil jjjj ‘AilaJt 
j—a jj £j J—3 tiillj jjC. jt 4 SjS~>ll ^>-uaj j^gJI _Jailt j« .li3j_^lal 

til—lj Ji—*u t gluai _jL* ^Lu ^ 4 ^ \A"i. „^11 diLijfLg.ll ^11_ vL av1 1 I 

4(JUojj YAoAkll Ai^jtaol! Lo :JLai jl t^t^11 ji t jjt t j'<~_ .4ii>> 
J » 1 Lulej .(j M x uiiil t jC- 4-i-alc- jo A£loi LoC- ‘ ‘ " A_i. j ^ Ir_ 

4J^a.J ^i tAjolc. 4£-La^ i ^2 4^_^t«ll s 1& jjgia AjijS ^Jt _jL»V' jl killj 
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J...C. A—aSaa j 5 Lai j Aj_j 3 Ail j_)J Aj 2 l-Lloj j^ill (_s_jLaVLj AaajjII LjjLi^ 

• ' ■■‘.^ i .' jl t LaC- L- 1 ■ .•' 

* [J -'ll J (J^aJI Aiia! £a i_S3 _ja]I AjLaj AJaa.^Le Lift (_£ jj^jJall 

—II ( a^ - J k ‘) l—11 (jj—! ja-J ( i—l jLaJlll (. I _^aAj (jjLaUJI ,j a Jjjj3 j&s Jlua. 
VJ .4. JaUII ^£JC.L_AS(. ^ ^-jl_)SI l jjj AS^LaII fcfiij J (A-Lalc (jjljjl 

(_g—3 jj g .., Lil l ^ IjJj <Jj (£3jaJI lift A3j*Ail iiiij jljsluilj ^>aVI ^.J-U 

I—laic. IajUjC-Lj ^jj^Ialill l$J LftljJ Alj^JI <^3 Ai^ajj (SJJ1 *ja (Jl^Ljl 
Aaj jl uua. (lift aJjIaa aIU. AjJ_yj /j*>~'j ."Laic." jL-aLLLi jl Liajaj 
a I— tal l a I . ** i l ^jli^a.1 j . *llal l p 1 ^l<~- 4 Vj. V*.^l...!.,. 

t _ s —1] A__jjSia djlcLaa. ^ja jJaHi ( (_).iaoJI JaC. AiijS l^DLk (jA 
Alta-all -LLajY' ^]>a £ja! j <_£-1aj lIjIului^aII ^ja JJC. JLla. |J^a ^uliil AaLc. 
^ A i» > ja 1I t. _ fi^l l j t v,. iU a U JI ^gk Ajjta._^All ( n’s'l j (Aiaixjl uj_ya_JI JlIaJ 
>J 1 7 > " ^JlxJI jLa A Li. .11 all ^»^jl*JI (IjLLa-a ^3 C-lVlLaJI j (^jjlaill j ; ^jIJa1I 

—alj (' 'Scientific American "j'—S jj-I -iLalljl —Jj New Scientist 
cs—® iS 3 — >1 CiLiallail j AjajJI ^ll_^JI jjjUuj AjLa-uull jjjjaliil 
lil—li liljjl jjSalj a_j±i£ a£aVIj (Ajaja^ jjc- 6 J)3'*~ l )3 AjaIc jjC- LiI. j j! 
(jJI (J j . oSll lj aJAa-all A3 jjla 1I JjaLu iiilij ^gic. j.(l&la jjamjJI J_ja-el 
(j]j AjaIc. A3j*a JSia liiii (jJI Ail*layijj .^aI^aII ^^3 AaLc- A3_^*a 

. (JjjLa—] i ^ 3 s^jaLo La (La ^Jl ( ia!i*J (A n» a o^^Lla <- LaItJI ^3 

g Li ^iUJI LUs^jxa tJliilS jl Ia£ c Aajj Jjjij AjlSj ljLu.1 ~t»i l jiuj 

AS^atAil ,_J£J LS^Jjaa lj_ji LlLaj l^x^jj c. (iJLift jjii j .Ja33 aj'A^I Ajj'yi ^3 


<£il A 


i _jc.t A.l^xo ^11 A. ax. j'La ••' A ji^aJ J 
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£ 3_jJI lift jc t «>*^lt jS^ajj . AaSLai Aj_<a3 _jl lajjlj AS jl jfe j 4 AJ 0 UI 

. (JoC AjSj£ (jC. i^jUjjll jr j _joj 


Jxj lo£ . (_jajVI ' jJI A iuj'ilj .^Jl ->% 'ill AjIIoJ (J«p»jII Jxj j 

j .(_pajVI _Sc aLiJk.ll Jlikil (JS (jc aJ j)‘uoo (_}oo 2J1 (jo jjjlj (jlll Asliall 

. (Jjioji_11 (jo AjlgJllI (ji lg“'^lLi t(jajSn (^gic lajkj ( jj]| i-<l i*KW JS Joluij 

(j_C Ajjjilj Lill&l^jj ^jSI frljJoM j <■“ 'le. j j^S tc-ijLii^i IJA (jjul_j 

(jo 4*» i'^11 AsLLJI jl i.*«j«k. 4 ^al jll ^ LoLcj ' (_jjul 1 JaJ (jiiotall Ajlia 

(jo aJoJxoo ^cU^VI ^(J^La-OA-«a'iflJ (J1^*JI o_^AUa clijl AajooSI jl _jo]l 

ol V * (jooJ J l jjxj 3 4 (JLjk AjI ^ Jc Jl joil <_Sj*J tilj£]j . (ji iOMil l 

t<_U*o_II lj_gJj JA_ijo~> o djljjaJj (jia. jpjAAoS oj^jJ Vj «l$ij*j 

^gJjLui _!j f -1 J»H ^LojaI ^_ill (_^^j^]l ^jkl^yiill (_5 Jjkl (^iLOjuill duLS 

.* dllj_£ .Ajjki_Jl ^_SI a itniSL aK ^jjLJIjjcj 4 jjjS (jJo ( _ 5 Jc 

C.1 f l ^1<~- (JjLui_J A ^ SjI o t (ju«Qkoll (jC AjoUI 4 ** J I ill jSI 

Trevor Pinch jjajjj" i _ il~X j*jj .AjoUI as^^xJI ^ jj- >»■ >■*•*.-» Jl 

AjkiioitiSI diljjy jj jjJ) jc < Lai£JIj £• 1 ^yyi ^ic : AxjjjJI A^jk.1 _jo" jl jj*_i 

"Confronting Nature: The Sociology of Solar-Neutrino Detection 


CjI _jjjjjjjjJI (j—c 4 •*■«« o.Lj j^a jc ^ ■ <->so UcLojjk.1 ^Ijl-k'i | 1 5 A" J 

a_j__iio]l US-J1 jau <_Li£jjj ."(_£jj'<11 ^ol-N oil 1 jjlVio (jo A^uooJJI 

.(j''oil'll (_JoC <—jjltJ jUaj AjoUI J' jtijLJ (jal_)s«jjui'yl 


U— 0 


l_j )—i^i.l (^ooi ol l ^Jl AojJall Aaojui^JI a dl^jlaj J3j 

jjSj J3 jl 4^-><)ll jl (..ji^Ck 11 jo AjjS (Jio 4 jljil L-ijjiJa 
jluUj 4 & 1 ■ ■•oil (^3 lAjlilalj iyli.^11 ^ 1 g 11»>jl ;_g j^-jj 4frlo»iSl ^3 A<S»o 
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oA—A dljjLi:—3 A3j (Jj3 ASjla. (_5jS <_£A (jil£> 4 _Lj-i1jj jjC. 

■V—*> ^3 clAA AxJj a oil; 11 e-i—SA ‘(JjM e-ljjl jmijII <-- la>A. I A_i w.C 5 

Ajsl^yall ^Jc. Aj^iaiM .lall»j i > n*> fAj^ilaJI A j-s.1 •!! ( j j0 1.1a. 1 ^a. 1 yu" a "' 4 AjIa 

A—3 »LaA_ 3II ojjLmjVI (jlS LaJji cJ^A l ■ <ajl LaJjj (o ^iaJ I j 

iillA_.fi> |_1 /jxj 4 |il fr Laj-a l l Lai ■ ■"' aIxJma LqLji^J IjAaLuj 

(JjjLcJI (JaS . Ifriml jAj I _ja 13 ^ U I j ‘<_>ajV1 (^Jc. Igi-o CjlijC- {J lc~ ^AjjjC. 
JVaj— uil j&, j .no>lill (jja Aj jLill AjjLcujJI ^lasll oAA L»al » jp 4(jAl 

iliiLiikJui—ill AjIaj Aiaj .J_ r LLi. nml Jj <_LuP U ^Ajj Aj^lj ‘ Aja. .^loc- 
A—jsjS jjjasj jUij jjj£ c is^ J^*-b *■ J j ^ c ‘ £-jLuJI u^^ll is^3 ' A 

t t 

ijlj t'ji io -. l Jl Jja. (_pajV 1 <jljjA l — iSj^- (g-fkllj .(jaAaill (JaC- 
CliLo j>Loi] 1 oAA A3 jjla (jSlj .lAa. bAjxj l^jlj ciXil V ^jjiaJiII 

iijjA—a. Ajla^ii aISjc-VI JaIuiIj .Ig- L aC- AjisS |»$il l^yj£ Asi ^1 jjaaJoII (jc. 

• <^aL*JI ^ jia-VI (j-a lo £^3 


l_jl—£juAill ijjill Ajc 1 _L-oJ 1 i" ll ■» ^11 (_ja 1 duis ^aJ 

l^JjS jUu o jSuA.lt OjS&ll ii±jlS i^jVt . jaAnaH (Ja£. Ajll (J ja. (jtiuaalilo 
.^jaall jl i_ulaJl A_uiuj ioAj jj]I ^11 lg ^ *JJ.' C ' aLoJLu 


(_j—ill 4—) jl >'>11 lixuuijj Ajlac- l^jjS ^gJULAJ Ajjlij aAA dijlS A3 j 


<il—^j'y jSijUll tj-ojll jLucVI ^ ^ajll ^-A i(_ya jVl c? lc Ujl 

I»1 A.~v'.V, >»il jj SjoI A 3 j . U Aj^jjj ;_jjiAjil! jLa A^uiaC- aJjS jl - ■ aa ^jl jja>l 

IjjA— 3J ( _ s Ja*il I^jVVAj (JaIk-oII (ji Al jaJI ^jljlia.1 (jLij Ajjj_yaull djliLoll 


fj —lc #Uj3 4^31*3 ojuLLa CliV jl -woi l viUj 0jlij tlulSj .(jiuulJI _>a*J LliiAai 

Ajuua—j j_^A_a ^^gic- ^ ^j ha > 7i] 1 cj^yaluil AS iAajjjaJill ^jliill oAA 

jlqJLi jjllLall ill Vnsj j ■ i a!1 jjSaIII ^ui ^ ifiajj La jA j - laS3 Aiui i_iVI 
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jAaII 


i ■ J ^jLaJ AjAasIAa^a jl:.i£b v*ll.bj S ^(j-ajVI _>aC. jLJo ( 

A^lc. LgJ (j£j ^1 (_£^jil Aj^jiaj t"vial j ^^lll 4_j^l 7> il l (J^a. (jA {jiii A j. ul l (JaC. 
(jilAJ ^1 4 JU. AjI ^yltj .l$£.l»-a Jj&b (JA JJ Iaa <_yl jV l AjjiajJlj SJailjA 

M (jl Jia.7'_9 iA—Jjtiill aAA t_sjjC jSjII ^ja jjj£ 

^ j' j . ^jiiAiMiU Aj j > aII aJj£JI £a > . ’ ■ nl Tij ^ 1 * i .iV 1 J 

Aji\__uj <jjjl£ lgj| Jbila 4 ^j)Ajkil jjJI 1 g Ijm a __y^- (JaamJI (jj^ (_uol jj^I 

Aj m 4_iVI AjuJaJI jDLk ^ i^i 4 jjlajIjlaII 4-JJjalt (>» jll < -r ! ? A J 

1 g <!<-. oUaJI (Jbua.1 J>) Ajuiilb l-Ii. sjIa. (_ua jVI <J*^J baA Aj.^i IaII 

_II Ja l .uV ba ‘AajLoill ‘“'Ij jlViW (jc. Aj^iaill oAA 4—ijjAJJ .l& j)\ ^aJjaIj 

via ‘Ajj'VI ^ dSjbiil j jjaajaII (jA J£i] Ajal jaII JjL-hj ^Ij^luil 

jjliill (_Aa *U.j .(jAAjJI ^ (jl Jia.VI Ja*a (j-ba jbb 4-Jjbjlll 0jbj 

AoXj ijA Jjjj Iaa ft jll ^C. a Ia Imia tlaU-bjoJ <jrl' 

*_bVl A "4 l rt ,-,,) ^La-aII jjA A-sjAjJI fjakj .l^lsljSxAj AjIjJI Jali 

. A ^ k a -A 11 


iji ,Jjil£j 4 J&C. < *_aaIS11 (jjS]l ^3 aji.tia 4ll«.Ui Ajibil Ajjkill U 

Gravitational cooling "ajjaUJI ^-k. aaS*a]I ajjxJI" ^Jc. .^bb 

jL-Lab jl iiUj -7-^11 4 ja U< 1')I JiLi. <y* 4AaUall (JaaaoII aIjj <-bp. ‘ 

ojIa (_^l t ^j]l AjjjbJI (_5jS jja I i >i IaS jljJ (jl AlilgJI (__>jiaia 1I Ajj£ 

_k. pbaj .l^jjLaSil ^ Ajjaua 4U jSja abul ^ Aja.jUJI I ^U.- . k (>» 

^yil (J j-^V< ^Ml AaaISJI AjjjIaJI AiUa ja&jj (jbaSjj (JjiajaII (jli 4Aj_jJaJI o A& 
- 7- jV j .owuill Ajoi'l ojlja. ^ib b& (jAj il^la (lutijj AjJj=^ <sU=* 


^iVi Aj_a. twjjliia ^jS/l J ^ t> Usher u-*!' {') 

Jj3 £ » • i jlc- ^ llk-a jy-a Jj iAa^j 
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flc. (J£ lAat. jAaj Ig-JjLaSjl Jl V] ^oVl £rtiaJ ^9 tlAa. jj (_>>uu4l1I 

A .jail j-.5La.all j_^a j £j 1 ij- jAall lAAj . tgjjl^^a. Jg. plijU 

I 

jl jj— Sc. CjlgLmaJI ef.ilAj . _jjic ^juutill jjjl J eA^ya^jJI *"''' 
cs —1c- Axis-all AjjjliII jC. A-agkluJI A^VI elu J <j.a.a»dll jl£LaL> 

Cj — jjuj A '■ . mi jjja jj^Jc-j A moA oAxl 4_uiij ^)i<-ilit .all (jA*-allj t4jjjLaJI 

jjll *_sL^>jjl £*3 < Jla. Aji Jc-j . 1 "W : 1 5 5 5 Bennett et al. "»jX»jj 
lilli jx J£l (JxajVI j-aC jl IJ_^C. AS LlaJjjJI ^Lalc- jl£ t_Jc £uilj]l 
laaj IjjaJI g. Laic. jjij jlJ Ablalj. Ajj]ajll jj 5 *i j^ AjV t till A jJc-j . 

JaaJI 3ja.j £x Aj-alik Ajl j _yz\ jA j t tljlj jj/t iljl’N m jj .jj I j^Lul A3 

t(bliA — ijA. ajL-j _II JjaII jjSajJI JJ A.itkilLi j_p3jVl ^as jlij ajaJiII 

t < ■ 

<jl Ja j . CjULuII ^jxLi3 ^1 dlxjJ j *Lj jlVill </ lLlfl jiJ 3 j-oj 


t A «ajl ■" A j/'lr- 'i r-l jj ■"w‘~i ».il — A Wa'ill oAA *»-k j — dlLlJaill (JS 

C-l L jjJa Jll ellVjla-a j»A <»■ * l l j >, Ja J JjSjxJj LjIaaLul* Jc. AIaIxIAiI j 

USlLob jSJ tig K t"'1 .* a ASj . 4-a.j Jaxll Cjlj Jaiil 4.a^lM 41 j l -. ^ 

( I 

_j'_J44 • al £x3 iAjmbl oAC-la i_$_y jl J_)£jxll Jjail lift Jslaj Ij6 ~ 

' ><-il bj—4a. ‘LJajljj jj£l_S J£l Jdl £5J—al s j* jll jf. JJI a^yjut-a 

J—jSbl {1 jajjjirkll (J iLa tjj— 141 jJLa_a ^3 ■" 'U 1 ..'AV 1 J, la-lml jl £ 1 ' 

.^.Ljaall frljjiS jLa J Ig-jJaflj jl LllLJaj 


‘ A -v j-v . ^_SI Ajla.YI t ol -:XI ^ A 3 j . V j jl Aaja ■ ^all AjJaill La 

4» nSnll ^aJlc. Aj Jc. eliLujjjiitJI ( ^A baa t^^oAill ^eA jj t ^jc Aaal.^tllj 

^Eddington 'jjjajjAl " ^jJajyi 


u V) (_>4AiuiII ^gS 43liall Aiijil AjajiaJI 4 _iTv’| ^ l J" 

A_IaIk xll AaUjjSI Jlc. i" tl.T.l _j| t4j u.i'll 4 . j4II 4jjJaj jj la jL' l" 
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j E = m(?) V kc-jjot (_y3 4jjjx<ax AilSJI (^jLuil AiUall 

^jJI LjjUs . AjA^'il J jSC- AjtjJaj .yti \ tj 4> 

t 

jJ_3 _5c. _pjL^a* jAj ^La-liVl JDLi. (jx AaUall .aljJ (jxx*x]l jl 

»j.* f- o-lxl ScLja^l ^ jI_^«umiV 1 (jjuuill ^jla"i-; . i t 'lj-t) oc-liSJI ;jx 


.£ 1V :5 555 opL»jj 






■ *5 5a5l (j_c. 5_jajkjxll 4 jt a! -sll l_u£ 5I .laJ (jx ^LJI ^UisVI j£ 

4_ia 5vt $4jl 1 ^ *.a . i l >.-V 1 4 i^ l a. 4 q. l jj_lj j 4 ;:5iJI cI j j^a j 

Lj£ 1 Vt l . j > m. t 5 a 4 ijju t * |V| lliLl (J j&j i 4 tjl .xi NI 4jJ^ia]l 

^jljljl_i (■ j.x ^g3 tj.ifl.ti5l r 5 J.>■» a jfclia j..ilj Ajl lx£ 4 ^ > ^ \xil ^^3 

4_Uax ~'5I tj_c- " jjljVni" Aj^laj ^xjlxj $ _j,., ^> 5 » a 5 1 ^gxltll j£ill ^ 

5^. j_a 4K.*, ^51 jj t^jj LxS .{Y: £ ^jjxll jiaji £j^ili o* A! j*^) 

U _3 " jjlxuL-jjl" (JxC. ^gjj 4 J4j£ .la. t_yij 4(J>>1<11 £3bJJj 4l$jjl^. vlJxxSl J 

(jc- t^ jifi I tjtajjxll AjjIIc. £x (JXJ J*JI 1-iA ^^XXJJJ jjall J-i'j' 

4_S j*j]l ^il 4_jlg_i]l Jj4-aj)l jaj ^.jSj5l ££xxaj 4 ^gjll 

1 » ^ tj* 5 q~^ 5 1 i*U*i JS ^■>-> j ^5e~ Sj^alLj 4 jaI jiaJlj 4 qU’.^Vi 4 qjq*^ 51 ^gic. 

4 \jUi~' 5 I a4__^J ^UJI 4 _iI*_UjxVI ' Aiixji jx j . 4AxLx 4 j jiaJ <. Vs.^ dl^J 

" » ^5 ' l__Sjjl£jx" j "tjiil_ui" _5 Ajnuill 4j_jiaj ^gic- o4xlxxJl 4 _JjxjxJ1 

t_^j_55 (^jtal J_Jl) fUll jjisuxll JLoj l^j] ilua. 4 Quantum mechanics 

4 .11 -v 5 1 4-jxlxJI J -N.i l ~5^»» s, 4 'ic. jSj jj 

4jjJaJI f-1 :^£i| lSjjl£axj <Luwu5) £ : Y Jjjx 

^jLx_JI (jjill ^gi cljjjail (jUxj " C:Li_jiaj 4, -ifllVu J 

4 C g»_iiUl tjj^ii (_s3 ^LxSkVl «■ <>^»j5 pLjjall c-lxic. 4jauxljJ 4 jOis. 

(jc. t 3 xc.‘l tjl) J*xaj^51 t»-fl (jS5j ■ t^m ijja]' 
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(jjSJI AjSxj (_£A<0J .((JjbuJI boa IjiiS JjSl) <jj^ 

lj_jA-<a—Ua (jl£ La<a ljij£i ASC-lj J^J-oi) (_£jiuudl 

C-1 ■» . 'N 1" oA _jA^k. 4 jTjili jAl j h > _sLi_j£l ^ ^ J ,>.1^11 i 

^ "Jjjjj" 4jjiu CjIaj t Electromagnetic radiation " ^ ... ajk l /ima jjaiJI 
James Clerk \Jj j“- ^La cJVAboa s ^5j . jp*ij]| 

jj^xj—1 ^1 -> t4.ua— ji-i l ~' . » .a l l j c.1 —j^£JI ^j^-iV. i/i^ jjmaj ^Ull Maxwell 

<Jl_ux _a oA _vwtl CjliUrjSVl ^oAjsI 

_3 _^)iaill oaIc. 1 t^jiil t—uSjjll j ^C-LjojVI JaLiijJI j 4 j...j b.1 ~ii .» 

(jjjjj AC-1_j3 4x-juu-a Jl ^JbaJI ^ (jajj .CllV-iboail oAA 

J& CA jHlI U .4 jAa1£JIjI AA^\Si\ lists**!! UAjUtb j 

diLuj Cl uu i CjUjUJI ^j>>» i 4j>jlii t" ||K« 4 jj,A aJI eljjyi]! JLuo duu 

jj C. ‘ ’jl jjju J^a 4g. ai 4j4j^jlV»ll 

4 j^lV'll ^ U-s."ii VJ »_J4xaSJ (jS- 0 J V bo jAj t-jdluill Aja SjjIjoo 4£. juu>3 

. dlAu! djlj jjij Jl (. HI j 4 j v g.« 

dl_II j Loj “ dul£ 4_j yM K/lKjJI dlljjlaj (ji jSjli (ji Iilic-J 

<j_a ^JbtJI 4jxjjjaJI ^kljiall tie'll 4jL*J] oAju — (JI juS/l a J 

4ju,i_ j]| 4jJij J) 4*j.wll ^IjjjjJI J jLjC-VI J AdJaj (jl Je. .111 

,4. j^jlo-,11 Kj'iKj-«tl £x 4 0 ^ \l l ,J (^ajboj ^ ( a£]l KjtKj,*j _ 1 

.oAaII oAA (Jl_jia j AaJI lAA ^jJI a li£ i_SjS j^oi ^jl 1 ■ >>J LlJc. IaI 

. lAAjioj 4juAaJI c-bjoall i._ nu ^ >>i"n (iAUa jSaj LoJoc-j 


*1 — L i.um-...1 Ijj.b fi Bertrand Russell " J^l j Ajl jj jj" ^aSjj 

jiAC- 4 i t a 'il l ^3 Cluj ‘aL^LJI aAxJI oAA JS AjAjK'iII ISjuKi-all 
i40 V ^-ilb 1 *' ^■^.''l ^ jl 1-4 > I jlumV' -‘ (jjl"'‘*''J" 4 bi . ,|1 J I (j^LiaVI ^Ic. 
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<JL) JLU 4_i«_a ^jAlLaJ I ^iaoi j^lc. Cj L mj ^Lallj i—Sj^laJI jli 

.j Sill (JLlUjjjaii UjLucI ja l-ll Laa t _ s Jc- tillj 

AjIc- _$a Laa I jjjS »<-il I ja^-^ jlS jl s^al_jll ^gij . \ 5 Ao; ^ ' (JxJ j 

< ( < f < 

-I ^ „ J yj j ^ < \~T\ i 4J IjS La] tl jjiS liaj l J ^£1 t" 4 jul£ lj£ jl 4^ J 

i_Jjl ■ "I ' LI ■*"' jjjiiija Jlmk. .IaI^j LaS jAl jiail Jiuifij] " jijjj" ISjjlSja 
j«V 1 jiuiSii e.Ljjall ja ^jj ^*1 ^Uiij (^JLtll ^ta^Jl LSIjjl 
(_|__Sj Uj L»j-v*< jjjll 4jj_pajl ^,., 1 -sVI i a^j jSaJj .till Ylj-> l^Sj-liui LaS 
> >f~. i ! ‘^-v i 1 \jjjl3J 1 a. ^ l*i»**i l* lev ISLilSjall A l-w J 43J 

jljjJ 4 __jSjS j t^A^^Lall vjl_)Lui J-aC. 4ji$Sj 4jjjSll ^Laa.VI ^1 . N Ja^-ol 

£_a (J_al*jj ^ylll 4jj.laJI c.Ljjal! Lalj (J_j^ AjC-liwall jLaijVl 

LaLuojI ja jjjS jc. ^ikjj jl La 1 _ 'IL"a t -.Sll ISjlISjaj 4j Uaill jljlj3 

A _4 <* > I jlal jl j j^jSlI nJaC AaijS jc- ajL*all ‘LuHixll 

»'<UI 1 ^JUU LSI jjj J LILaLJ i—ijLJ jjij jl i jL-<fiua.L tliJc-j iLalai 

:’JJ J Jji; LaS ji J>c. JJ I'juS jSI J^la US I jli 
» 

^'" ja LjSa Ll_^ alj jill ^JlxJI jj)Sj»a^ t"lA^)aC. j ^ j>-J I 

^ (—iLaJ^xa_IIj $.lj_jaJ! l—ljiill J tlll^^all <jia J ^_p.S/l AjSiall ^L^-VlJ 

* 

Ojal_ilaj 4j jUUta j ti_jSljSJI 4jjSa tJ^i._jll jpk 4 _ g Jl LS^J 

iil_Jj 1 e ‘ ^jj ^I'-, ‘i j 4jaj'o-vll Ajj^SlI ^jliUaaJI Jyl£~ (js-i* 'll Ig >>ia ) £-*> 

jj_II jjSii AahjjIUVI ^-a^itall (_pa*J Ig il;.n-> ^ Ai.U Aj^Iai t^ljll 

>-> J ‘5-^jjUJI JjU ' "■' e-Uajl a^)ALia 4_^alikj tal jj*a 

_jl__lal ^1 ^ _II jL-UaV' J lAAjli i.* ll C .^paJ JUC- UjjJ J ^1 i r^ VI 

I_jl 4_a-lii La jL-ojiklj I^Aj . Jlaj > ~~ il h -\^La ^jJl Jjjusajil 
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t 

A—Jlc. a^^a ^Jc. Ulj t A_jUtU Ulisa ' '■"•^ •»- jl^ IaI Lol 

iill_1 a jj£j jk . I.>ij l 1 ehA yi Llollc. j I >' Will J jliAlli j A3aJI ^ja 

t < 

jjC. GLuJa jIja i(JjlLall taAAa^a CjIjA (gla. V j tA;l».-i ^1 »»i > l (_jl 

^ _2 l.j-. rtii j (Jji. _>^J dlLa-lm a i j4 ljj£^a 

t e 

l^uJajQ £-a ^iajjjj c£l!il3l ^9 LLqLqI 

‘ _ ’'■■■ j±jSU Aj_)iaj ^gJI . » iJall j_$£U £ A j^aa]l Ia& ^g3 ^Ll^iuij . (jAaxJI 
iJjIa a. ^1 l ijK j t Ail j sJLl3 j ^3 4 ah-s.« .j n‘1 ■ .-v^ 1 ’ a-lLoll iLaJjl 

till_a.jx jl tliLiajuOb IajIjjc.Ij 1 «j■ '->" jl l^jljjS-aj l$3 jxj £>aLJI 

, i oS j^'l I.S~ I 4 '..■' yJ I 4_i^iajll ^1 1 c.Lijj® ^ j»Aaj tLiA j - 4.,ii~' dl3j]l ( _ g S 

^ _1C. 3_04*JJ laA_Ltx Jjl—Jjiij tA n*nill j ^£11 frbjjS j>4 

_II ^- 1 "<•>■'' 1 '■» > ^ i (_^l«Tlj Lu3 j£Jj '' C 1 ' yf 1-1?. a Vl» A CjLiiAaljj 

Jji.All j* V-Aj il^aljtxlujl j CjLjlaj]l (illj A SA^u Lol AjjjjSj Ai jxa 
eljjjill (j& jl tlgV- Ajjdl Ai^*-o due- j Ijji . Aj^iaii! Ajll <Jj**aUj 
(_yaL_iJI a. jaJI SjjSAaII jjL-a-oll ^gJI £• _j3k_^]l «A_alc. ALaoj 

. Ji.^a' l Ajlgj 

4 ii..i 'l l A__i^iajJ j n i j IVi i a. ^ j) 1 4 \ i. .i‘<ll ~ ^*>- '“’Jj 

" ^gi " Jj < 1" JLoC-l ^ja LaA^lS j i(<LaLxJI 4j i..i*'il 4j_^iajj 4 . A B 

t 

— 4 Mill'll) AjualaJI Aj^iaill ^2 jS^all alc-A^I j . i _ s jJaLall (jjall ^ja JjVI 

f j. >i" AjZ-jau (jl jA ~ AjjIj ulllc-^jjjiJ A^jaJLall ^Laia-VI Jc. _)SjJ ^JaII 

<_ 5 1 ^gij ( (j\£j> (_^1 (_$1 aJLujI^jj l^uibs jS-ajj (git Alijlj 

, ” « , * 

1 a^ j-v 11 I |^J _jA_y A-oj 3 LjJ (jl J ll£jaJla jl tjjlj jl£ €.1 jah tCj&j 

Ij_&j .aA _a.l_jll A^jlijJl ^ jjlajljS i—sll AjLaDIj IjJjSj ^jLaj i _ $ Aj (c) 

1_IojIa 4 'i l* c jjJall Ac._)xu jl (gjj jj*ij (gjll Ajil^ajll CjljLiJl a-a Aymlj 
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J C ja jl (AjSj^ i—ijjia (jl j ijllall jl t—ljLuiVl jc jlajll j in* i 

Ijaj^a-n pljj ajlcl ^11 1 '■vlj'»-s.' (j Ja liljjl JjJjC . Aj jjjll e.1 j^.1 

jj_Sil n£ll jjj ^_SI (J ■ ''j'j tAalc Ai.^-o ASjaJlj jajllj f' ■ ^att jc 

A j j 1*« 'i Ic. ^ ii*n Aj\ jjC ." jjjjj" _J AjS j^JI AjI^I jj1v<j> je t aV~l~h <i 

t tit 

(jaaSjj lilj^jall (j! (_5 jJj.ii tllulj £jJaj ^ (—ill ja jl jl $" jjlliiujl" 

ijjl j 1 j»K A_ijSll ja I jj ja liljajall -■■.■vll i_jjjSj j iAjSjj*. oUjl ^3 
^ j. A__jj\j AcI__*ji ja Uajl <^j3jll j^- ■ aAjsj jail AcLall jlj <Ajc jaa 

_Jl ^1 j*»-n.V I ja Ajjiajll AjjujuII A '-.1 'll j .AjlSa ^3 i" t AMI v_jsl jail 

pljj iAJjSII j (jlfLallj jajll (_jLo c-Liil) Aabtliall ^jAUall ^ i eliJJ 

jj jj j .oJ iaaj j jl_ 2 JI jjJI AfuulU (i-jsljaJI) Jjall Ac Jjji j^ic 

t 

j__SaJ Jj Sa ^ Jt^wjji jUaj JjJkj ^JC oft US JSj — " jjtLils!" Ajjlaj 

.4a\U^ ^ djbll ja j JjlJ^LLa alja.^/ Aalj Vital 

^Aj iAjjljJI " jjlluinj" Ajjlaj ^1 A.Ud.ilLl AjjSja aJclall 0 JA Jxj j 

A III 1 Jjsjj tAC jl mi'lall ^1 niV^fl ^ic jSjJ jjjll A_n. util! A-obdl A-J jiV.ll 

UJ jS Ijj liljl ^IjA j . Jji.ja AjjjLi. (JLa-a jjj'oj jl i.'.ll jjj AJjaill 

Aj—iJajI ^ Ij a jail Jj* £- jjj jt if'i.A tl Jj* »<-i jl »«1j Ja > J~?a jjS 

^ a! 1 jl_S Ijj jjujiIui ^lill a jail ^>a LeLoj aIjI au j^Aj t n^a<all 

^__l=k j . A__*jjLo a Jjj j AjjjLa. JLa-a ^ ^ jLuij jjJ IS j.-nTlo jIJ IjuU 

A_Ijjal J_ j^.Lj J_ &\ Jj_^ja]j Aaaj ^^3 (J jl^JJ >» »«*i.n ^^3 1 jj 1 nl iJLljS jl 

j_ Lj a Jell jaj ^ jLuUJ iiljl Jjlll ^jW’lm'i jl iiljli (a j jg iJ /ii l " jjliijjl" 

aj__^ 2 k.l (jl j_C jiaill (jJaxj («.Ljaall ^^3 Ajjsj jlla’j cdjl jl J» i^i j.11 

lillj jt A^aa>liil ^jl jill jl iil*i V j . i" ll ul jl (jl (JjmJ .iliua Ig l<i-s'i jji.1 

t. jiJa_II ja c l*jj ja Ijl 1 *^Cosmology " jjSJI ^Jc' ^ii l^V.a&l 
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Jjt kSlA SI i—ial^all j.Vn.ifl c. 2 *-<-aail J>Li. 

j l.- -» ^ (Jabjj J ‘-^-^aSI jr jL=. ja j-^ O^J t^jaloL* 

jl i jl_Lall jl j tAjjjlaJI iJ*ij C-J-baSI jLaa jl ^*-1 li*J ‘ j^^a 

. jluaaa La^li Aa. (j’-^a jll) jl^llj jL«jSI J- 5 ' 

tlA_jjlklll ^_lc. (_3 _Hal jA—II ~-ii=u-aall j$i tjAll f Lai J 

mL.I 1 ^JUJI jj J La i. . l la /i t *j j^L jfill l- £ ■ * ^Vi »a j ^jaH tllLliilllj 
J_ lj .Sjj_II j_a ji>-aV I All! «J .. ">" j vlAj jaJlj Alii jaSI JA*aa i _ s -S c - 

a _j f -.'i £j) Esoteric "gi^'A 3 ^j*-*J' j* £ _>s 'a* j' Lil 

j_a I j M< jli ^al ^11 j£lj t(A i; a.a Ajj^S AX-Laa* (JaJA &Lal*JI iaSS 

/-tl.ll ^ Xl l .^al l rcjlj V) j_jA La tAaajJI LbLiak ^ Lb A.. V>j«> al l gL^/I 

a j.-^-J" Jj^ill 3 ^ j j& i L aJ ^ J 1 - 

J^l fjj^oJI - C-j' ^1 atLbal j CD players A^aAaSI ^IjTJI 

1 g -a^ 3 _2 AallxJ cLibil LgiS^ t^lijjJI ;__!] ^Lla jS^a\ \«. yJa ^ ■ n x 'i 

. <1 1 j* £ i 5 .? JJ AiLbaVL l-SA .^1 AJ^b ^ Lf-^J 

J /-.a -1L.^ ) Big science "ja£ 1' r^' * ^ ‘Sr^l'-J 

^ AjIaj ^jlll A^alxJI a _^ijuia3l ^ i^Galison \^HY:«3 sT” j j * * 'jl l > jbul 
tijljj SI 2 .j - Li LAji. -—sLkiiiSI j* jVl jaU j > " ' l j\. ->Lli' 

" jjl gjLa _jjja' a _>»2Lia (_£ji La jit j Aa jill ja J * > s-i V' _>&l_$iaSlj 

.UjjjIuj *Lij>iJI a^IuoVI < *_b-aj Manhattan Project 

ja j/^l l jc. ^l-sbll — A jl tai il l JLa LilLa — jaSlI cL‘jj2 Lia > . , . I)-X U 

^1 jj SI J y ua,._a t5 _l*i -all j vbUl jLL: "^J^yiX-all'' 

dlljji J_)fll J '—-'Lj J_JJJjjll jLo) a jill ja o j' l , a , j . ■ ' > S ' j ^—jLujaJlj 

■ 0 j.*\ll lV'<^' Vj .Aiilaall 1^ x-iMxtL uliljjiall • (^-iLijjj£iV'j 
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| <Ajua— aj Ajic-jmi £_X> CjLcUj^JI -Ha-all ^jc. 

fAC. (^a ^aJlxJI t ,, 'l L u . fi jj Ja.1 (j^a A_ilc- La (Jxlj (jlj 3 V"j 

J ^'-A- 51 (> 'j±& jA' 'jjjS Jl I'jjsu .£ j! j»^c.j ijjSJI 

iS J — 5 tj **' ^ L>® (J^iajj LiuiliCAii_)aJI 

.AjjI j^ImVI (JA LaAjj iujIIjVI (JS jji Ulja. A.ltdall ^LcaVl ;j»a LoAj 
( joLuil .f. jn<-ill A»"L» jjLij ^>£JI 4j_^iaj t. 'la ^_a 4_a£_a A 3 jlia i/H*iA 

IjL-JJ (_jl) i. " l l A-iiu-oj «■ j>>ill Jj *,) i (. IjV| <Ugjui i_ijLajJI 

ij—« » .oi l 4_jAl.Vla £ ilj.a^ (_^i (Jl)ljj^ 2 k A"ia..-»i IjSj t^Aa l H i l^ailuba 

I—AjLuC-Lj ojLall (jc. Aj\ilaMI LjijjSs Jjl I > 'If- i i .’US 'j , ojLall 

• Lkul <■ l l ~y ^a Ia jl u& L ojLail ^J 1 ^ja,uj (ajLoll t 'y g A i. -^a\ a l ~* .1 f- jan a 

is -^ ^—%L>^ o— a J 4 —J JV 1 " 1 <• (ji ^Ic. j£U jAall (j-aj 

a.l__jjj£]l c-\ _ole. ^j ^j La.i_i*3 tedij j_s^C- (iljj .Ajll _^]aill lAjljaJLui 

•aj—A J—Sjp (_5-^ j tt - * ll •% yc£g (. _jjJnll A»j iL. jjLujj i i^ l-i'il t 

^git LJojI .jjL-aaj («.jjukall Ajjj^jaJ 4»-'Lill .jj.^i->.aj LaAic-j .A^alaJI 

Aj. -^1 A. II 

£—« I g - m S' _j L—gJa l ^ »j)»>iH AjJaSlVi-^B AjcjuJall oJA J A*\ . i!*l (iULj 

( { ( 

jj-aVI 4-1 jci cWj 4» nla (jLij t-jjlajll Jjjxill 

O- .' all ^ i & Non-locality t j *. . ^1 9^11 j^c- JaLijVI hjaIL 
La glc -Uu A»j j4-al l ulllj Jjjill (jLa) i—llfc_jA 2 k-a ^ jVie- j -"4 -" 

4_C.jAa-all Igjmlj ■*> 11 4_aj3 JjijU iLqaI^J jj^ajL^ai. (jjLlSJj tlkja 

•Wj* 1 aj^J CS' c*^tS^®- jJiJLj 

* 

0jL_l) jjSJj (^gj^iUixll USljjj t _ s J1 A U.llllj 1U-.'....- (illj jAjj OJAJ 

(S —-)^ ui — 1 — cJ' > oti I j—A ^ Ajlill o^jla j A t» . j^A j — t_jjLajll 
__.o_jAUa]l djj 
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1 jfl l ^ ji A Ixij 1 a jl —lj t- L_)r^ (1)J^ A ^oj j 

$ _iil! Jj-wwaail ja Ajl j ‘Lfcija-j S- 1 LS* y'si C&^J* 

tJ—xilL jj£]l jl j <La Aj_) 2 »j ^Llllil <JjL-aa.yi C-l^ l a'-t ^l (jUaj £ jlA 

t^SJI e-Lij-i j_jAi-<suJ ajjjc. silliA .l-is- l -r J JjC. jl£-a 

"j>iJ<L»a" J*Jj «oj£ill i—> jUj ajI jj ^Jc. liikJj 

a ; o..,u i c-iLc-lUl! dij jUia-V Ijl^Lil AiloVI _>&l Schroedinger’s cat 
el j j a el jjaall e-Lalc- ( -»h », x jLoj ,^1 ojLiVI ‘ J^- 

oi_A J_ia jJjl diSjH ja eLjaS Aji.laJI jj3 (^4^1) 

« A*a" j^-lk.-aa John Ghbbin " jaaJja. jja." (jllal j5j .AjiiJall jUJVI 
.-.y -l Ua aJL^oII Quantum cookery 

j^J t - <1 1 J M ... AiLuaJl dl^l£^i.a i l (JaJ ujIL-oj’ 

^j| t(S _SJI ^Jlc. ^_3 LaLaJ CjAxj La ^3 AijLxxJ Jli-Lj'VI A^bJI 

, V * Y : \ A -}L*-all t _ J ijiaJI 


?"oJjAaJ" p.LjjiJI 

jLJ tlj.i. ,.^jj Stephen Hawking "^jS>_A jLU <_3^ ^ 

A__3j9j 11 til Ijj t "a Jala. c-Ljai’ j»lc- jSLii jA Ailjjj ji ^LJI c-Ljasill fJJ jL 

J<-* ' 0-1—pi. jja=jl ^gi tCi-ul tAilLall "jjjaj" ebjai juj 

_ic. 4_iaS*Jl AajL jasll (Jjlc.LaaJ LujSj CjLI tvJjluj_>*ii*JI iiaj .<joLk 

elimij) O.UiWll ebjasll J£ 4Jc. ^pll "jjtLiiji" djbjtuj jJUll j_jkaa 

^Ir.j Lot Li I ^ L-v a -si "(jjV'uLij'" Ajjlaj v - w l a t - 'J~v tAjjlill LjLall 

cl_jj^U j—jiJ jaj . 3 ^' ^ a-V^aJ' J^=- UJ^? 
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Uj i a ApaJ I ^ t '"S\] 4juail j _^I^a 1ml 4jaa»]iLo 

The ABC of "^IjU! ^_i_J" "JJj jjlvJLS ^ 

Ji-ij?- J>?-" ^ US sS-ipiJ jc. JaL^ tAtoms 

J—Jja*a y j»lc. ^ >—its - ^jkjl Uj.■■;' ^-it£ jo j!I> - 

_• "Take a Grip on the New Physics a cLjUil j* 


^ylc. c-Iaj lib --.jJal j fSsu O-aj IjlA 

U jUla.1 J l*iSSU«j Cj Lj±j£jL jyj, > f&B Uo: ^aa. .^LJ jjj'jl 

411-Iaj ^ JLx^a; v _ s Sl! 4 ^ S a £ . 1 1 4jla. . UHaa. j! Ula.- --» 

4 —:'-?•')'I —|j ,_Uajklll ,Ja 3 l&^) LvrJ j IgJjljj j^aII ■-* iljjIV-11 ^\a 22c. 

j-i—AJ < A-.’iljjJI '4a_i2Ljk-aJI‘' 4_jl_aVI ^jl j~41 2iC j .4_ilg_*il ^_3 " 4 . ^ 1 " " 

'*5 - • — A vj—* f»AJ—II v _ r lc. 4 4jjLoa.ll 2ja fr v _ s -»l 4 S) 1 .. I I >lll.>.'ua 


• j U^^- 

^aj 4 gg.ilVS'ill ^.-oLtll ClrxjJl ^clja 1 _)jl*jLl LjSl 3 Ijl 4 ^oV| 4 a- a -1 

£■ I ' J j c >—]1 .iA Ua ll >■ 1 * I ' 1 '•*■ I^AaaSj 4 ^1 1 4 ^‘n -v I I L ' ^ 

iS - *11 _>**C- £-*a 1 a 1 I jj&H <JxJj . l$J a^Sjj<aJI £_*a. 3 4j^Iaill 

J—!S ;_pa 3 j ^ jSJj 4 Jjla jSi> jlj ' 4 ja 1 c." ja£I ^lijl£ tl^jLLu Ja^s LJa. 

t*5 —\l L>° i><aa.il! «U. ta.l'a'xyll a^^AaJ! 4j_)iaj 4jlik. ^52 .La^lo 

4_j_^iaA]l ail-ui 4_uiij Jjliil JliJLujI ( *_a u iIa^ a aLajt 2_ya A K j!ujl 

(Jilj 2ja ( AjjjLaJ! (J>lik. Jj_^ii]l 4j^jjaj q^^.2 CjLj j»J_j a^jUua ‘t'ajjln 

CS—® UIj Cy> jSJj t ^uu ^Jl _^a! ^ ^jAA^LJI cLalxll 4x.La2k 

•^s—^ dilclLa V 'jl'-s o ^jic. 4 JUJI a ift 

^-“^Isll jjill AjUa-'j .4jjalaJI Ajjiaill ;jLS ^ jiijn^ A jjJu -U^j] 
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A_iaj£ ulilsLaLiSVI j _j.' _ixjj 

i> 'J& jju^A iAj r,t .171 aJjS jl ruJajl i .lin tLajll (_J<aC- 

__)A*JI jli ■ MIX 1 vVq"-'l J_al A-\aC, J'iLi. Jja loC. jl 

A _L^&Ia oJul ^IijIj (jlji^.1 4j < a’~i-s jLS w ua^U 

<~- oc.li£j i. ll-v l Aj_ < >iij Jjiiiaj A^Lil JaJI Jjl j . l-ia. 

^*J iJLiyai LoS Ajtjjia ^jC- pljjjall «.Lalc. lj-T4 ^laJ ^ \ 1 

4A__l« 1*JI 4_cl^JI AiSl y ^ic. iJlsjLa. I^jj * W U3^)VI J 

.siiij jss £-XL±2± ^Ij 


_jJI i^ixJI £cj jLi S_)jL*JI oj ’n-fll l o^A (J^La. (jx -_5 ji 

jJL*JI Jjjuiii jLuU dl^l£jLaJI AaJ £-a v JjI->"',ll Jy ^xiic. jLlaV 
cs—JJ ta j'—r^' y jJ C)* J>«Sn 


J *_i j jW~« J cAjjiaill J jii ^a.^., 11 ^jc. A-wC.! 

AjiLiJal j (JllLsjiajJI j 'll ^ <-Uj 

— oJ_:Jj A _)_>!aj _&aJ ^ ’.J*^ AjU_s AJaki ^1 ^ jiJ CsLs^iaj 

-« ■ *».*i I isj .Lis A L-,^11 jijJI j£ ^j.nS*) — jjLiJiul Aj^J^j 

LiL^akj (J ji jl lla. JiixJI (j - J .-i^.j-0 C? J J *~ S ^ J^ 3 ) ij! vlsl J J .. :S~1 

J_S3 iAJLuLoll JaJ I a j. aL15 jj&J AjjsM AjaS 

^jl 'ya ^jic. j .iiljllill o j_jj-o ^gi dLoJall jjia.Lill 

^C-^l UjjaLo LlC. jjJa^a Lli*i (jjSLaj I_jjlS i JIVI ^yJc. t^j]i 4 jAlai>_« I _sjl£ 

^_3 *^ jA ^' 1 o^aaJI” >_sLa^al Ae-Lki^Li JjLS iAjLuLo 4_Jj1wiLjj 


A : 1 a» /ill Cj! j\ mAL /1 ^j-o *■ ^y ...^'I jJI ~l ia"'...I 4 jjic, ^ujLill jkJI 

LV< Alim j< ‘AjM jIjaII l ohAjt dsV Ajua 
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(J—J j "4jjAL aJl jjx Ju^uH" Aj_>iaj kljjSI Jai i (JjILJI j 

jjJ ^aa “(jVI ^r i-k>^-i'l loil <_^Aj — (_$jjill ^La-iiVI 4-ljlaj Lalj 

' (jjlUkajjl 4j^)iai ^LoLall tijlilj^lVill ^£^a]! JJjJI i »..-.i W<jj ( » i'■ ■"’ 

1—Ajliic-L 4 j—J ajx Jlj—2kS/l a-lA -1*J Vj Liallc. V_yj2 kldV .^ill 

4jjl -2jik_} t _yi& 4jl£x Aaiixj jl ^jjaMj L * t4jxl*JI <3^atxll lakJjxi 

(j—C. LuLi& iibj ljjla uillj ^ya ^aC-^1! ^gic.J L?l afr.il 4.3^3 

-A iyJJ —ill ^-La-ii^l Aj^laj (jl (_uai) 1 ^»lfr ^-A villall 

• 4-laaill oAa ^Jj ILkV aijxJI ajjj^xailj I ijlr. -4 -ij.-s. . ^-.11 Ajjiijdl 

ijj —*-a jjJu-^ 8 ‘(j*A*lsll SftLjaJ Ajsj^ jjc. JjL-uii 'iljTii^a tjVI Laij 

• Ajl^J 4_jALaj ^‘•’ ^ *H ».-■$ •!' Ijft 


:>kll j 1 ^jjLjJI 


i_i*-ia—»i j—& ^ jL-*a—liVI fi&ill jjl jjij tl-il j»Jaj (_5 ill k_'UaiJI jiwj 

Aaxlxil 4A_j*-all jj) i" v-\ jya ^ i : V £j_jxll ^jiajl j ^ixil ^^1 j^lall 

Ijii Lia^}fr 4 u_s_ ) >xj j£j liil (illj ‘4j^ Va-'j AjxSIjj l^j j£j jjajj 

ojjjfiil jj-a^l jJa*-a (jc. jjjSII i—iijxj (jVI lij.iE. ji.1 Ijia ^ 4_^j£I 
I- .jUaaJ ’u jjiiL-uUxll (jjaixxll (jJnjtj J ^Jl ajLxVI .^X-jllall ( aiaJI ^ 

t (j.i ^al l j_Jj tiillj (jUxaJual jjfr La .ixjl jjjaa^i (^jJaill 

4Jllall Jiu-. John Horgan’jU .jja (j^' j* l^A .IjLja liij, -u jjj 

J—a CjliUijSVI (j-a I jLp j Ic. a Aii-a _^j ^klxJI j^JI ^))->ill jj^ij jLl Jjls«j 
Luk. (jVI j 4*tia_jxA v. la-j Lax i^lliA La (_JS 4A^)*x ^jJJ 1 'J. J3 liilj 4 ^J 

.11^' jLa>_j jA . 4_jiLux]l Jj>nljjJI (_>iaaJ jjl Joaa 
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I < , < 

4_iLu«JI .-' 1. ja.1 bLab b) LliLa Jaja&j ja£I jjSi 

- b. ^ 4ilijl£ pJLJI jLb buJiail 4jsl=JI ^jb JjSlI 1 Ti<b l ifrbjjill Jla 

(JL_aC.VI l$-JI ■ - <a <. V. 1 ^Sj .e.bii'ifl jj'** } (_5^ ■ * I g ~'.M AlialA tjjbaJVI 

(Jl_xai ^ys A >>agjJI j>^->C-j ^Ja xj Jl j j i «n»l l ojl'bJ ^Aii ^-b- dj_^a-il ^gjll 

tjjjl all fJLtllj AjtnUI jfr liaj^La ^jjll t"jjlllbk"j ji jS" 

^jj|j3 ^ _9_5 **■ ■ il f I "■w *a1j^joljj f wiafc^ll j>Ua-ill A ua li t j 

lAba ■ ** 'I i^ jIa i i “ i w Jflj . ^LaVI ,^-lj *3®^ * > V*J bufl C.bjjiall 

(jS^aj ^gjll 1 " ''j jb J l Ax. j.a.% a J3A lilljj icbjjail (^aIjI jb) IaaAs. 

J. a > aa t^ic- ^ ■ •<1*»W -j_)3JI cs^ blj • Ajwj.iVill _jaI_$ 1^ b , . , ^~ * 1 
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(J—^ ^J > ' i j-lj t L)**}'? J \gljljlfi JSjLo” (JllLal tLokJI 

(J Sc. I — ,, g '4J_1 VVl j 4 Ajlm —II C -l jail (^jJc. eUJI ^ya ,5j_^o (J^La. ^JA I ’'rtj* -» 

dlSldal . A.J .,JJ SiLljoa d.)lc. I j c I jLa adiliLgjjSV I 

j Cmmjj Jj -jS;) ! uH cLjjiall tLaic. JLac.1 Jl JLoc.1 

4—a._p jl) a j .. a j liil £r i_ydll IjA 

d)L_J_jlaj (jl ILg j . <r> t^aj ihll ^^*-11 (J^IS JjJaaSJ {ja jj£li _££l (jjajJiU 

lo—a. 4 —ujk dj—jl£ J—a2 .o^jd.'l/l d_ll j ]-»■»> II inn I dijl£ (jjj t"(jjliiijj|" 
<-—l JJ—£ i_ya —iJ 2—2j . 0 ^IsU jJxlS ( ax2 ^jdiad] 4j*l j ‘<11 dlljlaaJ] 

A*JI i>» 4ia^ a! 4iu-aj alii 4c.l jjj Kurt Vonnegut "di j?j'< jk 

O' 0 liil j du£" I dlLiinidJ! ^ 4jJ?^ cU/ySJI Jla-0 ^ i_U*J ^jl£ Lade. 

(J s i 'i' j . 4j^U 4_j2l^}C. jjj 3 Jalsill ^a Ja.biJI t_jj^ja]l Lijl 

(j—£-aj V dl—-ia». c-Uaij Aj -'ljla'-l l I 

ja—k*i^>11 (_£—2 iil—li jj-<d LiiS-ojj .«.uw djliLijSI ^1 jill Ia^*j 

.(: :^ ojj~a) Jxjll Jjlio ^2 4ij*^]l ^jj duaw t^jlSj.ill ^-dajiJI 



-f*- 


i*‘V- ■ - Hie |>»;»>::'vsv* c ui i »v % . t!r «♦! .aliu 

. i i y s j**-& 
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i^jl—jJl ( a_ mi jJI I jlA ^ I U.la»j 4 _iojj«J| 4 j^*uo]l dLull]j 

djL Lua_ju-a—i.j tjjl- *JI ji-V'U 4j i llall iJjLuijll -juj .lit liHjfrS 

.ixj 4au jJ 4_uiij ^ .2 j^clIII jA*Jajj AjjiaJI 4 jg.1 ,daVI 

iC ^ljjLJI jS-iSJ jldij 4 jjui£jLo]I 4j^)Jai]i ^3 ^jL<ull .2^1 . 4 j^jJ 

^a—m^l "4i__j*-c' 4_ol£ <Ja_a “Lij^laE. 4uJ£ JV-a.] ^^iSuj ,4.ir.)lTio djljj3 

jl-« Jjl£" J 4 3a-».Vua £-a lik . i_>al£ ^LLj ^gJc. Jj.u.o.:yl] 

<!aij ^ Lii^j liji Let jj Friedrich Engels " jiaj] dLjjjjs j Karl Marx 


Aj^aLiJI 4 j£Lo]I jISjj! ,JVL^ 4^j.i]l a.2A w j|^ ll)_jA ‘ ^j°- 

jjJe. jr jjuij]l lia i4ualc. AAj^j 4(3flal3 sJUlLij . (4 j]LuJ ^>13 jdiUo Jaj 

^ol— Ml (jjjj all I^Lladl 4d:j..aill 4;Jal^"i.jjVI "«jj" .JJ'*•■s"i" 

^—jjLsiSSll 5 —a. ^>LV| j* j i^-ijIjII Whig interpretation ( j ^liil j 
^ jLcull oia tJjLaj >. i'-t-Hj d . uu j 3ja j 

_Soil l,; it >j< Ux^k^j 1 jUal Ig.K L^jl jA> ^jjax-JI lg da* ) £u 0 

J_Sj 1-S-ld.Jj jUjl'j j^^iS^La ^y& JS >—< jural j . 4j jj£*_oj ^JlxJI ^J] jiaill j 


jij_j UJc. Ajiuuau Historical materialism ^jLJI a_oLJ Ug,>gj ^ ^daj 
1 vi i 'i jJjUSJ _j$3 (Ajuiij £■ _>“r (J*JI ^ j^>d-a f*LcJjc. j . fJUJ] IdVliic. IrLJLaj 

Ij'i’M« r- LjLjI «lA".,.j 4jl US ^iil Ai^xuoil j33 _aAj VI t-laSB lAa.l_j 

( ' < t 

(jjil—jal Lda—j) Llj^laC LjLxl ^.W‘\nij3 ^Jjlail 0 JJ jjjuiSj Lai . dUj (j-'lj-'al 
t(jLai_iVI 4 -y , J-I (_^ja <Uuu<al_jll 4ja ''<j"'|l dllc. jda^all JaS3 


. V" 1 r' 4 ’ ^^ *1 1 flLi^jl a jjaJI d l ^ jlj X *11 4*xaS^ 


( j__a j, ; iTi^4 <■ l^JUajUua jl 4^.j^JaVI si^ “dislla y IXu-raJl (jaj 

_ ui jj_£ A^jo j»C. j]I ^jic. j — 4-e.1 ''.l^iII 4_u^iJI dil x A‘.y all ^jjiLill 

i4__iajjJI ^£jLia. yg 'ijaj a jdS djLia.j] jji£j j dira. 4 -v . ^ « j jxlolu 
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_icj j ^SsL: «lia _e liij jjSI «a -•Kc. Ajl>s j '*j Loj 

j»£-a (_ual jiic-1 jbi ijla. -J __Jc. j . jjikbLJl jbjsll jtla. ji&it _pj 

v" il» brs .all jjL-bj'i'I abb b jI t JJ j j. > -b«<VI ■■ 'bll ^^Jalal -^-b j 

lj& 1 11 ~ <jc * >' £>» a-bp ia •’ ‘^)-a HY • J j_yS Jbj .A-jJ^iJI 

jl—fb.l —J] > - '\ Jj£ll \jt -2-le. ^J] ojLiVI j-lbi j S ^ ^L*J1 p V«"iU 

• £-« *J-^Ia* j»A-) j'J^ b bj” A £ . jL jx 


:4_ud*Jl (bljjiiJlj "(jj£ .(_yi .ib" 

Abbbll ^J>VI “jj£" bJ bb_Yt _^Lbl ^LJI J^ili Jj>h 

JX-^I ^—i bblob - j/' _J aj*-U-V» S.jSiH .ibbj .A^bbl <2^11 

aj—& jij *4—bJ j <— . il l —=>. j* i5_>bi ija-* Aa>j]Vi.<i 

• ( »L<J1 jjjbl Jj-saLa ~-J° v > ^Jc, “ Ajjli<d] ALU jaC. biLo jjlVi.all 


ojn foj *.*'.<tijl y£. Aj^jjJ Aa■ j AjaLlH j- j2j ajSi J 

b—bj t^f* - ^ * b-5^ kJ^aC-1 jo AjcAj ■."'..jl ^JasllA ^A_j labia. 

Ajkj^jJaVl Jixa*3 Lo£ i~jjlbl ^)a£. «."nW A-lbc. bJj j> bj j'GB »LaIc- ja J>i— 


J‘‘ ! r - J>-sl' ^ ^ jii AjaIc. bjljj A-jj ^Jc. f]*JI jAjtl A- - .b a J 

j-o bjl j2 IgjL-aJ Ai^UjI bl j^aH" rtjjbll & l be. sb^j*jj .Aaj jtll Ia <1 ^-2 
{ > I* 1) —uj^allj _jl—ijV’l j U^all ( _^.v...'b]i b j2 Lbj $j, jN'l AijjLJ! 

djliLi— jSI <^jp Ajkj^iav’l aifej Henry 


j»>i jj_jll Aja1*JI 0 jA bb Ajlbij ^jbc. 

Axti jm ljj >.' ’J 11 jJaJl A .I 1 , n\ lb J__p blxLj '»<obj ^bjl j.-C. ^;'. >.'1 
jMa A _jb*JI S^j y. Till jl \Sj^ Jask^uj . __).b juibB j^sB 
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j tl£j_j3a* (_ji <diij dj3j]l ^3 <j3Lao 4jSJj i^lxJI ja! 

jj_all tg '»c. j.-f- JaLJI ^^3 LaLoJ 4ah-d diilSi ^uJail 43 _^ica 

< 

*.V. aaII 1 ioU’i/' I 4<Lo^a ^_i 3».j3 pistil t _g.v.Va"i.ll Lot . jdc- (_)n3li.iill 

4^3'_*1] 5_ hxA A _ JjJJ 4^.Uayi ^ua’S.lT) i jJh $ ~ AjaIxJI d)l_j_£llj 

tffl! ;_?->>3 c jOsij ^j 4jj^lsc- dll_jjlaj 1 g'lSx-a ) — _jiJ v-JjLul (J ld a fl -ij 

.> <\A) " lg-a5sljpj AjaIxJI 43_j*a11 ^jaj 

4aJ 3 a3A JjC- LaLaJ 1 aU-s. '» Ajitlitll o^jjal] ,4 jj_j 3aI 

c A ic.1 ■n~~'-v l d:l_jjj 1. ><j ' 1 a jl yeL 1 ■ dlj jiilt JjjS _jlaj 333 . 

Critical J _* * L£" JjjjSj] A je.1 /|^I 4_mj dClc-lii ^^gic d3del dua. 

dilj_^.V ij d_Loll j-iil dijldJ c-dsajU-ail dl jj^aVI l>a mass 

^^#3_3: ^aj ^jl I '"*- rdb V 33 <Ja 1 *J! ojjISI jl jJJ AildaVlj l3A . jjjdill 

LjjV^. c'tSjji I "j j£" Jj3 AjaIxJI dll jj^ll ^gij _^>ialj jjlS 333 .4i_ja-o]J 

4 >'_a v v I ^_]| ^ j& ij_js3 di j3i. dc. j4*A ^jaIc. ^\Au-a~d jl£3b Uajj^la 

4 i i •Vd' l 4_i. jjjaV I i 4ii3Jj ^^ic. c-ljj .(Jx^JLl o3 _ja La 43 _jxa] jIJlLoIS 

I 1 ''-v ^ -'I 3I j l ' j I_i.Lla JjLidi_!jl" Aj^jaj die.I ■'■>' 333 4<4 a1x 1I dljjjll 

^3 !jL _J Ijl3 ja! Idajl dlilS LaS 4^LaVI a _)4-£ a_jiad dlil£j 4cLJjill 

»3iliA 333 ."jjS AjSbj^ial ^ IjjjS L^Ldl lilliA jl ia^.L*-lj ."jjjd" 

I*- 1 - 1 j'—j ‘(f^-'jW) ofiLd (j^^ 0 Lw 
•v ^—j 4a3j34wll j»jl3ljlJI Aj*J (jC. jju'ill ^jJc. aj3ls J4C- (JjVI 

~ L" j,_fll 4 UaS1jj j;Li ^Jic. 4 j3 3jo (_^3ll dii^ll ^ *Ol ^Jix j I3A j 

L__iaSI Ja j ’ 1 ^ a .-a — J3_)3 *'*I' ^1— 4ja 1*JI aj_aill c-Liil idi.W ) ^ill 


171 



f _LJI j_fl jjjS f. ja jjc. ^.lalll tjj^i *—<_>£*-ll-Jj •°JSJ^U 


. J_jAall pixll £A AiLjjl i _gJl l jiaj SAj-alxil (Jill jyJI (j-lal t—ISC- ^L-JAail 

ijilj i A j ' ■V'i'll j^iaN‘1 jjWia Jj-a i _ s -ol*Jl (jjj jJjSll Jj_^sJl -iaa^-J J 

4jJ.1' (=—"j-£" £^5" J^iais *5-*^' r*-^' 

. (i:Y* ij^ _ylajlj 





hj{. 4 . 3 . Dis<.<>wmiu>u-. Iii-.r>»ry at kn>nvii;Jj;v. 


.jJxll (jc- JJC- i S if Sjj^a 

- ^ e'U t* m-v Ji-aljj C. 1 Wo'VI aJLuaa LaLcJ ^ » >>" 

4__aalc. ojj _J (J£j .^jljljlj_11 SjuSj aJJ.laJ J^-aj J^ 3 ) 

AjIAj 4 Wo'il 4 y~. l ^ ^ Ajl.li AJaij ^11 j^oVlj t^.Vi.lll 1-1A ^Ic Ajllj 

i^3^1 lk jAo - jjS’’ Jat J Jll ajUtyl jJajj .^Ul fJjl jb _11 

S<Jl__a A_jl --le .j .Ajlg-ajii A(_£JU (J_ja a.l2u Lo. Tuisw a J-iall J1 jU«j 
.£—ojadl ^ ~ 11 j ^^Ixll ^3 ^ASjII ojSal -l : .l2i ) t > ^*> 1 _gll ^_yA3 

■(* :£ £ 0 * 
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T t ^a&ill i : i 

J 4 Jr^ j- -k_j jaJI jl Jl all j±si J J' jjl 

fJ-SiM <*--5 UI JjSSj .J j L> f iiL J £1 n£l£ka]l > c^iljjl 

rlia'XujI Ai j. Lax» jli ’ JjJl jc. "*_j^*j" llil ^JL*JI ^asiij 

jc. Cjlajj al Jj J* Vaalill j£aj jail "jaj" _ll cV jA j«' 

— ' jkuji' J ilika saAlJb aJoLi AJliJli tjUiS jJ)}\ jl£ lal *‘ 4 ..,«•■ 

J — -ft .... A, ^ .. : aal-iii >_S_)*J ^ J £1 i_S^)*J jji — S^JiS .' -I r. J. -' j a 

.SjU*JI Jail j J. 1 aj* V (j jkxla J I £- jlijl JJj ' jaj’ _j aj.-ldl 

I-$-3 _JE- 13 a jjli£ pl-JI '•£ 3 111 JlaJI c LcJ.tJI J£ j“ _ i ^ i» -a 1 1 Ja 

e 

J f~ a 1 ^ —* 4fkj ~ < -> £ 1 Jiu-i V _5 i aajl <. LaI*JI V j " 

Ale VJJ Ik- JJ jk*_-jl lixij hi U ..al- aj jicJI J '■ -"'J .Ia j-elxj 

(_Jc. akJl aJ Jc. *lsJ J J■ ajlaj aLJ j ji Jj»V| J ajJ| 
Liiui 1 j T - ^lxj V oJiSi cljl lllaA . jjkall j Jt^haj'l _$ AkjVI j-e J jll 
A—• j>J —^-1 J—^ 4 — a JJ*- a '—S-^i 4 jiujC jskik lJui—j 

.^AA:)’ . 

aa 4ija-ol! J JUaJI ja ItjjJp^a jl Jtll jaJiij]l JjUl hi Jjkj 

$A—kiJI oa* Jl 1 -J Jc. Aail _J! Jl "all jJ" jk>. l aij t al a jl 
1 —^—a a —ij 2 -i« jV I aa j Jill J£JI jl Jlxia. 

J j —ij A—3k<<>a>JI JijjiaSjl ^alj'lj l" )l_»lliAll j 4 ji , m^' I j 4,,,-viU jl 

J —1 j^jkl jSJj .^5 jlVI CaU;jUkl jo 4ijjc*l! ^ j4>x> 

* 1 jj— ajl jo jaaSa .) *^AA: > " . "ajljjja "LJI J j*^a jll al j- ..,j saiUJI 

-—=>■' —3 <tLai*Jl Jkj iJvUaVI Jc Aa.i U j jj V ojjkloll Aiokll 
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A, ] L a<o Jj ^j La JS L-W^ t( JAuaiul l *—)V ^ A 

^ q AjtjLs (J)ai • ^ * 4-if^ . u 

4 _Jaj _a <1 Quarks ^Cil£jl j£ll CLulS La£ Ai j$> aj L$j£Lal 

. ^ ^ AA; ^ " ^ "jjjl jjjs" " jjall 

t 

jjajJa a v. \i^a j LoAic. (joJJsJI (ja Aa jA ^yic- jjSj jl t . >>j j 

£ jaAaj JSj (JjSjj (_$a 1I fiaJI Jia £ JJ*"> Jj Aluulb 

■j * ^ U i\ » OrJk /jc. 4 ■ y-A (_ylt tllalc- J ‘ ' ’•» S'f- A Aaax jj . A3 j.ioal) ^£1 JJ (ja 

>a"'Vt " i J 'I j.a" j (JLaC-1 (j£3 .^jLjJI AAlajI jAaLa Ajl (jJc- A mVl 

~ j <a LAa_}l j£]j tAij*a]l ^»£ljj ^Aaiill oj£a JaSa (jail ^A^JUj 

_S A_i]c. jl_£ Laa (jVI <J*Aa3l 1 *wa“l:>a jl $j£a (jl t^ i - aW a i l ^AsjJI 

(j-suJI jlajl) Aj*jJaJI ^jl*JI ^ ^Aiill Sj£a ^ " jjS" j*-L A3j .^ja^Lall 
A^jjaa CjjjjI Aaa t (ja»ja< n . % . l ' Aaj >A1j1j£j3 JLaC.1 Lalj 

-^a jl * r ->. jlj .^cjjLjll Jalxll jUo lli»i Ajsj ^Aaill ojSa jLj 

Sinaia jjc. dllc ja>a ajliic-L Ajll j]aj La lil <J*Aa3l ASJjlaJ (»!; 

.(Epistemes) jJ *a —3j —3 Aa.LLall Aijxall aJjS jl tdjl.Aa.Vl j^ 

_ ja tl^V* "<Ji 1 j£j 3 " l ’a^A-Yl o j£ij jaAalil ojSa "iJlllj£j3 (JaIIuUj 

(1 ft, JJC. ja I jjujI jl (Jfciaal t" <T^ all (jiaxj jj^J ® jAall j-a 

i a s J'\ A. 1 4_ajl JUAaj jA AlaC. La (JS jlj AjI jj CJjSjS ^AAjj 

^La_pUI jjjUjJI dlLaj V LjjJ t * n> iAjjjjSj jAiaJI I 4 . jC. dj Li - al'.ri.al l 
^j^Lala tljA ^jJal j " jjS" £_a ^ jl jjll j .Afillaa i—jJLujLj ^ Lil 

. "'IjalA. j jUll) illLajlaiaJI ^ <AjV jaj (J^La. j^a jC- 


.Aj\_jiu'A\i3l ^_9 I9l>STiSI j>Jj JjUjjjSiyi Ja Ij±i£ J«j-fli Sjjll ^3 .Jl i L a jj.a J fc itlil£jlj£ll ('J 
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(JUAull £j]xui (jC’ ^jjlj 

to_)/dl a^A ^3 k j£Jj £• jlaui 4 j 1I <A-a3 (JLaSluiV elJjll .jl^ 

4 — ls —Wr 3 LiL-ajJ 4-laAi b*L <jVI ^jajj • UJ^" L« jjJala <j* 
iS* Cj^jaLjl 33 ^jVi <Ljai<JI 4j_^liu]l tlul£ (CjUlj^iiaj! (Jjlaua 
liLi-JI jiS 3ja,j £cUajj ^UjjiaJI JA ^^jLLVbj tl$jl£-a 
^Lull jik •Ui£U jAJI j>j .JUI Cja^ll ^ Ajjiull „3A ,jljj*4i 

J'—“C-i -«il i^Sc. 4 _lLlJI AjjLJ! AjjiiJI Lai J .ILuillo ejLjiij J j^a 

t»S^j l _g^3l jliJVI jj' 4 J^G- <1 tLoixil ^»33 j 3 t" ( jjLl»ii)r 
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j* UjaLj > ( jWil l j Ajjiajll <-M > ‘W 

j \ «N l >. >.1 j/» ' "uu > ^ j jj>l*Jl jj*31 t-S"^ 

s -lI -■ t 3 *y liAj .^..^1 jj>fl ^UAiVl 4ikUl aj^i 

. ^ /-., -' ^ "'l l jl_ ih‘\ J* 4 £.ja^» AjjiiiSl bl f& >p. "jjS' ^j>AJ 

j^ajij cLaki! jli i jU3Vl JaJ fkl' j' 0° ‘“ i= ^' 

I jli .lgjJa3> jl La) J t4j jjalll ±JjJ jl La] jlifiM J ■ IftkJ i_JjU»jiil 

^_J 1 j) J ^.j;U l ^JUJI > l«J Ul^> ikii ^1 J] ^ ^ 

j l -jL-jjl diiLS, lit U jjaj jl lljkj iJjJa. > lixi tU^^j 

^ .. ..L j -r, l^il jjii ji jl jj&) SjLi 4Jc- I ji^aa . 

.Ajjkjll ^ a>ij 


' «r. 1 ^1 *\ d -v . >< 1 j aJL^ Lijj 4^_yiajji31 ^* JVxm 43*^ LS^-5 

j_^ o^ill jl "jiiiii" <:>• U£j .>111 

> _ni 1_ juo j^jjJaJI aliljj * Ji A ^ lC - J^- 

j > ' ji ju> jp^j 3'l.a»'l *Lul <2U=»31 > “Uil* CjLi«S > '•» y -ij 

.•Lcj3La i—JjLaj ^jon-Vl l- V . lc . >—Sa-J 1-] . ;jaix*jl 3^ 3*^ i Jlj 

ji ... ll_A j ij.ia.li 11 > 4-«iB <iU=Jl > (J-US kaa LuS-jj 

> jC. 4j>aiSl LijUiJj ^>lAijjjl Lnlkoj .4jUall j a 1 1 j-iS j. ‘"’ ’ cJ' 1 ^ 

.-, oa lj, lj a .4_)>jl jl jlstll > Al&lt aj* > 5j>Jl 4iU=Jl 

^ j;\ II ■/, j > > liA .jiill Jaj U-3 Lu’w Jj^' LT 5 ) ^ t'-liLAil 

>1_Lj j j Sj J3j .kaa V>3^ !>]: ^‘ j' ‘ a ^ ii = k ^ *SP 

^ a jjSi >31 "oJ 2L»31 aj^iiJr jSjij jl Lilj .Aijl^ax 

J»‘i 1 Vi<l j; t ^4i*_ila]l <iiUa]l <\jlc£> j A \'f\W jl>l] <JjLwiaJl ^-iliill l^-Ja JjSjUsj 
^ jl- a > Ual ^>*1 ^ijl Ailxja ^ ^>i Ajjc. j^ ij ^1 
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J' i A. /j_a 4_jLai.1 (jl liLaV j . AjJaLi. tlijlH (jl (_>uax»J 

.AjsSl^)all A^)2>_a (ja I i_)»*-i3l 4 4-Jjlaill ^ja >< ->) 

<_j _jl jaJI ;jaa _ xj h_s_jS jc- i j^Vi Jjl liilc. 4 jiill Ja. J=J <jaj 

A iUjsJjjl £til—Hill (jiJ (JjHl (jsljJ -^si j'J 4Aj jlajll ^ Aj-aUJl 

1 X j ,l^j__jj£ laASJ Lj_}_^l A3 ;jj;^'i.1 'fl ijN j tAj^}iaj]l dllxSjjJI j 

5 (Jjljj 4^U1] aAlxa jjill jrLaAjVI AaLaC. (jjj SAaII ajLa^l 4 *'<; »n 

^LaAjl ^3 1 « K A -l,r» 1 1 J .aj^u i-ll jlrv Jjajiai! ._y£3 iaAjLall 

£_a SA_a.1 j ^ojA ^luol (jia.jja^Jl Ol ja! Aj^jl) OIjjjjjj AjujI 

1 a*' IaU ‘ J \'jf' J,'*'!' (jiul j 4 laLa. Ajujll djlj JJ^jS (ja (Jjjjl 4 l l » .. ! ) ' 

I V'W^Ka ^i"' 1 • j* *»'J-' J<>1 1 j La La. AjljuiI v" llJa^> i_3^) 4_3^ UaII (_jjAa3 t^JA 

j_Slj »- j..^.*l l <ja A^oll Lota. Ajuii \_$_y ^_pi j 4AjjiajJl A -t > ^i j-a aSIaII 

IaU. Ajuil j! ‘A^:U3 JjUi ^All Jc.UjJI jC. Aj^li JjS3 V A3 A-*-iVl 

t 

j j I^j l J_iLaJ A a'"'A, ^ a jja£ JILlu^j l £ >Vl :j (j£-aj _j 4oAAxAa jALaaa j-a ^Ia 

1 Vr- A » '"' _ jS BjAile (ja jl 4(_>H jVI (_jlc- ‘Lxaiall Al _^all 

^ _2 laL^ Ajijuil (J *LU Ajza-a j>a IjJaS A^ij Jji «iU.A ^^ic-j .(A^^Hall JaIlJI 

A, ,*y \ J. 3 bil^al ^ j^Sj V A3j 4aAA*ia jA l.^ia j>a IaA £ - -H a jJlc- 
1 \1 a m 4 lij-lj jAl ■ /ja A^aAl&ll LfejJC. jjC ^ rtaml l A^aAllll 

l_jj£ai tjjuajill jjA A-aAlall Ljlj_jl}jJjjj]l ^jalj3 IaU ■ <HlLj_jjj jjjjjll 

C-lii .Jfclijjl ijjjAaa Aaxilj ^Aa iilli lilAAAaj cAjjlaill Aa^ a J>a aSIjII 
jjl—lij tA u aa ^l l lijLj jhjjj till (jabal Aj_^aj ^ja>^->*! (jrl 1 (J^ 

ji 1 m *ii a as c^-ljaVl j 4tliUsu IaU .U-ujiai vlsUSjj £a 0jlHJl 

jj jLaAJ » 1 IaI Lai 4^_5 j^jill ^rLaAj'i/l AjlaC ^>1 A-y"lml (JliLH (ja (JaaJ i-- >a a aajl 

ifjj _£j a j_a A_'J^"'ll ftlja.1 aAlc-l jl ^jjSj oA'ji) 1 V i l x3 irsaLlill 

.IAaIxj Aail A3 
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t 

J jj—jja SJjLtla ^Jl 1 jU' j 

lS—. l^ - ' . C ^ a. li mmi 4j jjti-o lilliAj ‘;_5^pJ sliLaXma. Jf-1 a" 

j—^ H \Y —c. l g 'i c- (.., 'i i. -M' ajLijj <■ „ aL; ,£' ^'y>.jsaa 4_j| 

“_iL=JI t. fljhnl l I 'l l jlaC - ^ ^^aluxall (JjLa-oll i _ya j[ll i— kit 4 jLc*jj1 ,.j 

^3j .AjjjiaJI IjjSb 4 jVj ^ a J j>fi a ! 1 ^alia iJ ^ 
? —IfcjJc. V*J^' "o^U (J<oIj<-« Ray Davis " Jjip ^lj” 
4—jjaw3]l Cij^s —Jj ^lA juJ jAj) Homestake "-*1/^-^ ja“ 

£—LjSj (jlj C.L>l"i%l ^ 2 j .Ulc. JjjJic. Jl ja. aJLoJ 

L —1—J j »4^wLaxa djLai i n i n l ^Jl J~ 11 ( _W l ^ja $4_i$l5i l Z ,jl jlu 

t*lji>u a jA" 0 j!_iij IjSlSl 41 j l * ^3 4_Lw£ll a^g^l j^j-a 22 c. <iljj 


4-ajlill <*ijlall O^aJI <ji jUc-VI ^ IJIj 

" i 4 A*"j 4 " s-U^' •— 1 j-^ -lia *4jilj JS ^ CLilijJjjj Sj*j _paj ^ 

^ic- (Jaj Law ijSjJ J£ lj.la JawjxaJI ^3 2j*ajjj Jjl i '-vj 4 a.n KlI -v.1 

<. " .. \ _. 9 jll I j—A •>" , ll (jl_)iluil <-_U»jj 44j«jiVI aJA Jc.Uj ^J2a 

a__>—4 V) uLiljjjjjjjjj]! j ljLn n l jA La ^Jc. j - J< jL' l 

Lj—T ill tdlja jl£ .j»U <DIj JS - Jawjldl - SAalj 

JJ-1—ii < 3—a. u — ic- {j uaj JI a l^_ajJ3 j i~il l 22C- ^j-a L»iia 

4-5—*Jtj (4-wLa ^al jli ) (jiaill J-l*i! (jjU 4ijliall aJA ^Ic. (^ILuj -4 jjL\'I 


vl)— a 4—4_^a ts —ic- J _jAwa —all (jS-ajjJ . 4 j ...i aL J 1 ^jaa]! 

J-a—ill ‘Collins and Pinch \ ’J:,\ ;;j jiiljS" J^liJI 

U—^ ^ 4 » il l Jaw'll {_jiiAuJI l iL jaj e^jjkVI iJS L. • ■ %. !" ‘ ^4 . ..I I 

& 4_Ljl , n 4^)lx. ajxi J xn . S . l l IJa ^JSjj . ^aa.^11 4_uxa**JI tJllljj'*'H 
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- I <-- ^ "'-s. j A Ajli] -V'x t4j..m.all (JjljAA£ juL4 

^_a "(_jjij__Li"_i JLJ <—AjfiAl (Jc. ujIjSAI (jx (J><-»all liA ^omjj . ^ ^ ^ A 

4 <..>A.ti l t**i l \ jii j~\ j' >1 1 ^ K a /jt [_]‘ * ^j^aJ (jfr o jIjC> j&j i ^ ^ 

j_S jjjj t (Social-constructionist) ^ua-JI" diU jj jjijx (jx 

. (A4jxx]l (Jxlxxllj f.Loi*Il diLial dil j)\ Jlc 

1 1 - '1 »a J\ t' i. . >. j 4_i Jaiili .4_ul (jx JUjxll t—fi3_yxll IAa 

Ua i J <&■ L a N t“'^. l j| jjjlj-i I jl <illjA 4 lg,T <i £tj|jj]l J,aTl jjj ilA_jl TlAl j 

C&J .'-‘AiilSJI oj^Vl J JI^Ua o J (Jda-i (_}& ?Alxc. t. j (_£-AI 

J J *■ I I 4_ ljLa_a] (J. >»*l 4iiilS a^.a.1 c.Lul d.'J/l J jfi •> I I (jx Ij-iC- lilLiA 

,-v^ l dl.la.YI AiijlSil ajgJkS/l a JA JlHi (jSJj (sJ^Lajl dlj_jilj 4 jJI J& 

"liLlmajA" Jt±i 

^r j -^1 1 4 i^U/'l l I Ul. . JJ]| jjl ?A4juiLxYI AjJajll 1 l-lA Ja' *> J Ja 

a jLiyi j 4 jxYl Ajlgj { __ s -aa t jAal A a)lj AijS-ta Ailaia Jl Jydill aldx 

oiA Aaliuil Jj t'JUdjjl" dbjaj J& j£jJJ *bjjill fJJ jb j t^A] 

ojliaj jj .rtSLJ VplioUjI" db Jaj (jl LaS 4 j (_ial jC. aA (jj^lui db Jajll 

4 _ijai 1 bl. J /vs- U lillj £-aj 4jjj£AI J L$-PA a Ji£ ^>*1 

4K.* A* * 4 »<A 4I K■■ ^ ■" «■ -jl oAa_j -1 1 ijr-l t ; in<ii AjuJaj 4—la -1 _jxl "(jjliuijjl 
i - 1 . il aJLxxIIj . e-b jisJI Jjl_)b t-_lla jJ a^jxbx A.j»na.irtll db jilji Jjjil 
I 1 1 0 a - <iVi ejlc-l I <'lg- (jjxJJjui i4ASuLall (J^ tffAc- ej^all J_)a-a 

I (JS Jl (JlaJI Ak-uAii aALuuJI JlLcjj 4(ja a >a l l (J-afr 4aajS (jC. 

J 4 ,.V I j.^.lV»ll ^j.jVi ojlc.J aLjajl oLut-a J .(jjSAl J 

J < J _c. IjLaa JA£a Jx*J V ijj Jl ^La-i^l (jli lj]j tdl Uj .. r>l l aljjjS 

t( J\__ => 4 j| Jc.j jjc. t* il *j“<y (jjj Ajt3jla]l dlvtc-laill (jx >iUj jjc. 
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ixdXjuiill ClAj jjjjj jjjJI 4 KLaJjlj aj bicb JUi^/l Jib 

. jjak 4)C- ■ * "-^l~n 4 

L_s—jl jaJt jA 'Ji jbll (JS ^1c. H ,j4 V-lJj 

cb—ill /jC. '■'-irv.y bl*b tdib jjj jj jiill Ajjili Jjla A.:1a»H jjo-a'vl 
_jl_)a.l 1 ’.-lIM j] bil ^3 ^.'■■«ll ^y&ij ~ "i * ’, jl 14*• b 1 ■>, 

I-ol i^J _jlaj]l i_£ jbt/Jl <_g.Sc. iaa3 ljj*-aLo jjfbxj 4i*la tbA <».lSj ^1 

<jLaj t<_gjb <jjl <j4j t lg l»aC. 4jb8j vJjbjjjjj jjill <_u»aj JjLb bjjbb 

(jjijilj Jib j t44l ji*-a jjSI bjj jlaj _jJ4*J jAy A3 j . JL^. 4_:l !<*- Jj^lfLuLall 

Jib JjSJj (JjLxijilll <^4 Iflil j5 jj£l ^ 1 i b^jai Jjbjis^ j '^ - —> j 

. JJa^iSj JJ ^llaJ 0jbjj <_gjb J-b jjj jj jjjl] 1 '’"h~i.^La jjl <Lii. jjxj 4_>] 


i J J-—i V < J—<*-Sl j <_g3 tbjl t4 » ^-iql l <j4 <Uaiill oAA -lie iibtibj 

jll. "l . A t ;x —*4 . A 4 4.4 jll 4. J. 4 ] xjl v L2i_iSI <_bbdj j jU‘ 1^1 4^ ^J . ^ ,',■ 11 b^-J >• c ^ 

ljl__A ^_y lj— 1 .bjXobil 4)4 jJlc. <_g3 b£j 4 J I 44 ‘ JjlilVI ^jli[j i4 

^gJJ jyJy kllib^ajA 4y_)2k4 4yj jbba JJj 4Sia-11 ^_a 1 m 'U 11 ’■■•->« 

.'. j4—Syll <a-lC- 4)<a £• jjjl Iaa ^4 ^LaLtil J 4 U 1 JJ b <—jy£ 4 j^jUi‘- 1I 1 b-v 

(J44A4-II p £ <*1 I—lib Jlkll 4 I 4 I&J pbjjill f. 1,4 Ik. ^J4 _)f'^ b2j)4 4)*lj4j" 

’ ■ J . \).l Ig-m .^.) Jjbjjjjjjjjll jA AijlLaJI ^_a c._ i it-Jall jl j 1 t_j^jiuib 

^-*4 —ii » >_j4ll Jlkil I. il'^ ;j4 (jjbuSVI I^A (jl^ . > *1 *\ H: 1V~ "<aj_)2j 

f —1 4 jl ^gil (_jjL-JI ’ll 1 .**..1*^1 ^3 jj_jilj 4 ll_jbJjl J2j . 4 y .*"'■■.%/1 ^jjLmJI 

4—4J_)bj (jjbjoujl _)*4j L« -1*J V) jjrtrtiM'll 4jUa ^bjV 4 '«”»•>■ H 4ylVl ~ ■ -^ " 

J—a I_ilaijl bii -b^.^b .1 ‘V *\ n : £ “ V " 4 ;; ..4-\ ' jc 

^> 45 —lj Jjb jjjj4 j^ill ^-Ic. bA ^ jlll £S4j .4jAl_)4ll 4 ! jl -^.V.yi 4j‘« »a^il 
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-jl '-I j' _a ^JLuwa (jialjj j\ j AjjiajJI ^jic. 

UH cLalc. jjl ^gJl *■ _ ^_2 Jjl ^11 >— Su-aj& jiwij j I 

ijjy-ajj i l IjA Jjl4,3* J“J L«S 4 K .^il Jjjli »ji<a 1 ju jl 

^UiiV> if- ^jiuJ ‘J4*J Jaw Jj 


A _jj ~ ' a* ■.“’ jw ‘.->*1_lLa t_ia_j-4 (jVI ' *'■ j J3 liiljjj 

jli J3_j . 4 ‘ j l , .-l l 4 /y& jj£l 4 g ’H 4 aj >q!I i" il *\1 

jlill j4 jjjSwi: (^n4i'JI J <4Jj£]| wliU^lsull (■ jjJa \j 

(i]jl_illlj (_£ j_ill (jjLJI JJ-ill i>=uu lilliSi La£ ic.La*Jl jji (3jpaj 

Lg_d Jc'uuijj i fi2l j-oj ^<ai jJj .aJj.1 ~ jISJj jis (w^i J 

j»—1 ‘ Jjsi' ^ w_iaj4 L£ Ujl <LL^j jJ)!\ j Sflxj ^jll lj 

Ijja. !)Ha U1 pSLl IjAj . Jal UjSti ‘jjuxuiJI J*& AjSjS cjU:J 4j 3 ^JbUwaj 
ajjjjJI ^2 AjLl) ' '•^ La jAj iJjjliall jl ys* ^»J*J AjilxILill '.jjfi (j& 

:|£ it aj^*-aJI £:V ijyusH AjI»* oil ^- 


A 



I 

■ 1 ime 


,. p* ■ .* . ‘if~ C4«a j^C* 


j^iaj 


S J^> 
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jjJu jLJI jo ojjjS a ji (ju. a »j i i j jS (jo ISjIj ^J-iail j^ll jlS — ^ 

<£l<uo]| 4JbSn lC^- l>® < — 1 W^'y^ «■ W>J j j=>jM (Jjs>> 

jl (J 1] (jJ ill 4_UJ LaOic. j£jj . jajV5 jc- <ii jlnll j i, . 1$ ta i l ilSluiT ) (j 

i4jjo_^ajuill 4 C- jot. oil jS^ya (j £SLI jail (^A — jajYI CjluuIj “ (_>*4*oll 

» ' i K 4 j ^IVi t' ir_ ji teJjJuo “Lejl 4_j jaftll i—iLo 

■*. 1 1 ^ jU ... 4 jSjS j' ■* < o jlaoil 4 'm.wI I C_sIj jaftll l l kl o J C-l — Y 

<JjYX—II CjjI _kil I ofi tlgjJkjjj 4ii’‘i-koil jljoil jl jia.1 Aji j S ij jia.) jjc- 

t |_jl^jSlj 4 ~i.,i (.j')/T 4jLui jk j i ja1 jO& jl (_J j^l jj l » «a o jo ot s Ua o l l 

ujjba. ... 4 juiI_jJ jo 4-a^ljll 4^jU.cl1I ^jlSill j£J t4j jaiil a.3A £o ( -»> » hij 

4 jjlVill jc. ^"«ll Cl>oa(Jillj_jia.S/l 


w 1c- jjq c. £ uitill jjiJI jo ajoi-YI a jail CjLj j=u di j j V 

1 * ’ 1 jjlsA j jo j^jjj (jtTomll jt-J 4\ 1 1*411 a V WI I cjlo jxoil 

”4 " M-n.I I j—C- gjl 'll (jl yi^’iN/l 4 J jaJ lIs — jL=J .~i - 3j . I-la. 4o ~nJa 

‘4 oi l.„ I I cJ_jjiV'll s jlaJI CjVjLuuII JS jc. Gravitational contraction 

ft ■■ a »*H j -j *‘~i. J 4 ia X ^3 I I ‘*4 ■. "■■" 4 -1 * -Vl ; llaiml 1 3 j£3j) 

• jj jail Cj 3 jl 1-jiA (JSi jauill 


j <1 4_ojjil 4_JjUail jLi_ 1 <^jl*3jj " jtliojjl" 4 j jaj (JlftcLa. — i 

o^__ 4 j I g il. >i'vs. l (_£j^ jlll 4jbll 4 j jaill ^_A iliaj4(_5 j jll ^Lo-ljVI 

<' i l_i jajll 4 al-» ^1 1 j l .."I I (JS jfr 4_il_a.VI j^ 4j jaill n^/T) 5;_5 jkl 

.^JaUll JJJ ^1 j^dftlljLo l^£]j c4ilLJl 

~ a jiaj jl J j*-ail _^JC- jo3 (tsjLui t. -"n _^l3l loSj tJLa. 4 jI ^jc-j 

joe 4 ia ,< jljj j'j (jl 4 jj iilliA jl ^x-aljtoJI ^QJAoi l (_jjUI 
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r-k <^- Jc 1 ’<» -f' d . ^ Ac * ^lc 4_Jc. JIxJI (JlulS Lax» 

(J—9 4—Luaa ^y^JaC. <Jlll J*j Jja._yj ^AuU V i jj£j ^alc- ) Lia._j]jj£i]| 

.^-AXllail ^JU-SI J^fc (..j^jLul ^\a ajxSJI c-l^a.Vlj ljd9__)*^o 

Ja93 i4_Uj^<iii3! vjlj jjj jj jxll ^Kw:^ 3jj c^aVI ^jjlj 

J—& I—*£j 41 .aLoj LjjJa^o si jj V J3 t_)_jluL:j tY • * ^ ^»lx 

|»j|jljljll 3 j ® oLaj ! lm<all ^’La-lj'iM Aj^jlai] lJjj-o JaJI cla. .VM 

:JUJI 

3-^° jyJc. '■‘‘iDa 4 JSjol*J Ja. Jl c-Lolc. J^ajj l^jA.1 j 

3—« J—sl jjjJ! 3-a 3IS j t3_ai : j Jsuz. 4j31j 

(^jJJ (JSji 3^ JJ*JJ 3' '.liljjjjjJjiiJI 3^-«Li 3J ^J • 4 ^J“'.‘ 4 JLlila 1 I ,?t__la.l _jil 

3I I-*1 • 3J I Ai'i 'j I .Jal il l Ijl^J ^2 c-Lokil 3IS 43V1 3^j . jal 

i_)Sji__j (_Ja*j V ilAj^yjj jxJI iJliliuilS 3I Idj 13-1 =Ia. ^j.-.n..:MI 33^*1 LLa^a 
I-!— £ 3 —4 3A^^ 3« ^ t.'Vilg.l 3I ^ j)J»uVI 13k 3 -i.la 3^1 J - Alai 

(_><iAjiJI l 3 4 x jij-^a]l i 3 lj_jjj 3 jjjill U^-sL? 3' 4s laxJI vIjL:V_^Ij LulJa ' j;j 

(—Li£jl (^_>a.VI £-1 >iV! j ‘(3°J^l (J! ^4^3^ ^ 3*>J Lgxl_yjl JJJ*J 

• Y • * ^ ChO 'y5> .AikilSil S34?-'^l 

_]l Ajojllj Aa^j jjSI AjLgj <* 3 I _jjc. t?» A»»u 4_iljj 3 ° Lg-1 Lij 

a,..ax a 31! djljj^*'^ *-'■ I i 3c. ^ ’.--i^ il 3 -' ^L-iH 3ia_ill ^ 3 3 *^j^cJ I c-LolxJ! 

^Ij' 3—a J—£] cLjjji]! (3 iJjjj s jjL?- *.'.>^‘i,o tY » • Y ^»lc. jyia .<c.jlaJI 

c 

313b l agL«l Masatoshi Koshiba Ij^jS <y3ijjLJ-a"j Ray Davis "jjal-s 

ujjl—ajJI Jj —. t /ilil ^—lc- J^j-oaJI 3l«jj .4 jih^.hW jaill <K3ui 

"J—Jji* jjl j_a 3 « "jjfllj" (Jjj 3 twjUaa 3 * a ^ ~" 'J 

.( http://www.nobel.se/physics/laureates2002/index.html) :Ci— \j£i I 
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Franklin Y * • ^ 


"jjKjl3 Samuel Y«.r "JjjJ— J' HkJ ji^') 

tliU^yjjjjjjjll 0jtij <jc. 

?Ajwaa]l A-Agj ^1*3 oik (Ja 


r^kAI (Esoteric) <^1.111 £jjI^Ij (Exoteric) 

A_ale. "alp Ajllaj (jV| l^jJal jjtLjl ^4 ^gUll ^1*JI CjLojjIj 

"i a j/>j ... 1" ^ J_£ t"il it’K J_)pj iIIa .(J££ Axal*JI Ai_jjcail jaJ (jC. 

jj_a £_uilj <JLa-a JJC- IajaJj A_ia1x-1I A3jxa 11 AjusSiljoll AjtxJall ’ 

Jl_sJ (j ^1 .^jujjjII ^»jlj (_g jl ■ n~*')VI ( al*H ajjjwa ^sjjj J t> "i l ■ n i -I I 

4 

-J '■ -^1 a"’II 4 __ S J1 Ujlaial jA jt ;jJaa JA Jia ^ a jAall Ao-jl’l 

j._3 ( al_j ^.J—il ^g-alxll (JaxJI lj]^ 4 ( _ s -jt!iSI (Ji-aill AjxjwojJ (jf " 1 

fill j Jua£>]l j^a Jlc. JputA ^gjc. Ajjjlj Ajui Aiwa) <_g joj hJaUJI 

< c 

ajJ _SL) (Jjlia (JjjL-aliJI aiA 4 Ig^Jaljxiw! ^j ^Illl < CjLoj jljil <■" lUcI J3j 

^gS "liLlii" ioa £-a LljoLaJj . (A-aUJI (Jo.j) ;_gjl*jl J_g_)liiJ A_o^ia j A_wlw a-iLa 

i i M ..i I I j_gjSi]l I > y Sj-n' J Ajjiall <Jjlc.LiaJLi AilaLoll <'ll *> ^I. IVu jI 

4__sajlii” Jj 4 ^ j -1» II ^aj (jc. 4-aljtll djLoj^Liil al& > < ■ <*i j Lu^aJ 

^ \» .nil" jUaj ^_jLo, >*oj»a wjLoj^Ij l$j) > ~~ m*\ i ^LJI jjc- Exoteric Ao.jJI 
4__iaI*JI A_A__oIlla]l Cjlc- LaoJI Jawj (ja ^jUII i Esoteric "gii-l-il' 

A_a j^ia j 3-s. .>il j "AjajlaJI" CLiLoj jllll aJA (jj£j (jl ^jA^JI (jaj .A jam ^>]l 

^ jl_a ^A (jal Lwajl A-a■* l^jl Lo^ .A *<j» a Aj jS3 A£. jaoa (_JalJ) ^>A jj-al 

"A_iajliJI" Ajo-)_jIj]I (jji j**- 'll I^A 3 .Aj_jSa!I Ax. all 

4 ;^.,. ^ll 4_Lal»Jl Ai^oall Jb] Jj AjLaxJ -■ ■■'“' c JSjj i A-aa_)j t ' a •SjS*^ ^3 


.Ajgoa Ajalc. AxLaa 
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(Jj—Judl j _a l*— lJj (.a 'Ai^jjl Aoakjjk" vIjIjIjSII jl 1->Q 1 jj 

J —?-J J— ^») JJe-*?- <jrl' '4-r k >° OJ^i ^ ,ji tiilj .ilil^.jj]lj 

j—C 4-ale- aj—^3 j jl—^ ( j -j a a - ! (jjl i-l^lLdl <lLi. ^jjdl jLjl 

I _yjjfLl Jjl Jla i lAanaVl JJ^I 4 j Ijj-^aLa j j$J ,}3 jl jjl 

f-j —aJI Ijfc 4jj ^3 ^>\>J,..i-all Jjall JuJj) jAdlj jjaig all eLoLdl ja ^ IS 

CjliLuo —iS'i/l J 11 ^jjajil JuiLAII' ‘ . 'l~^ ^3 ^Liaa iAa>J_Ja]l oj& £a Jail 

3 _J jJi£ i\ 5 a 5 —S Chronology of Science and Discovery 

4— Tj . vinU «■ l al& Ji S j jl j£-aJ j i j y II /j j&j 

_?■ t jLA jLa t,_ibS A-dl A^k jj (_j jl aaII -'■»I' JjJli jjli^-ail 

^—3 j—jjjili cia-A 3 o-^-^a k_jjl=j" j^j*-JI George Trigg 0 jjj 
L andmark Experiments in Twentieth Century Physics ''<jj>i*J! jjjl 
)UJI vliL-'l '■ <: s\I .'vu ' 1 ' *1' ■ c it-ill ^yc 4 W«'tl He. J j 1 VO 

. 4 jlll-i vliLLiS _]j-k" i 4jll jl" j 


J*A—j 1—lilSj ( j*JI JjjIj ^ 4j1sJ jl" CjL’IjSJI jy^H j£-aj ■ Ml^ 

t * t 

--iVl a jl t A i| j L»l , ^al 1 J ■ *• . g 1 1 J. • r. A \ >» *. A^Lui<a 

Ij^C- ALLaJjj jjjI: J*-!j iAjxjuj^II A3_^*-oJI ^tjjl jc Aj ^ajJI AjalsJI 

A3J4aw jLLawl ^_ij 4 J 'j ■ ■; 11 4jtjjVI '—iLjjl j>0 — 4^j-v ^tl l_J jLjill ^y± I 
n—j_jail lj& jx ^=lVI >_S_)iajl ^j>^-»aI >LLa A*J — i^llLijlijjjjill 

kliL^a—L^aAjl J _a JAa-a JaI j jjiai jC. Aj^l jl" k~~'l il'^ll Jakjj 

j_jA-ijJjA" k—llaS njliall JiilLii JJ '■il.l.-k iAjxjjajl ^ jl*JI ^ 4_s&_^ill 

:4—jjJUI 4—Ailiall j—a^-jjaJr :jjj«^JI Hoddenson et al. "4JjLajj 
Out of the Crystal Maze: Chapters "aA^I aILJI «.Lj jj ^jjtj Jj^as 

0 L > ^-» fi y> j from the History of Solid-State Physics 
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4_llaJI Jl a, a a-jjLaii] (J^)lall jjiai U^" c3^*^- a 

. c LjjjaJI JL-a ^3 Ajjlajll alll ^jc Jj-*aCa L>Jsjl 4jl Lo£ c 4 jL ^11 

L>a 4aiii jiljJI t j_ua.ll' Jjljj <lljLa^e 4ic iLsjjSj ^Liajj 


l _yi *■ ° ^ A ^B J >_il^oJI Jlia 4 ./i^-\'J 4aol*Jl 43^}*-a]l 

^ “’ll 4_:^)£a]l 4r- jy'-v ^11 ^_i f-1 .>>g.l Lai t i_L^jl ^ya jjJI 


— I — jqJ j LaS 4jial4 aliVlia jj Ifrlalj (ja *.-jluSJl 

<■ 1 '*■ 43 4_a jj . jslsjl Lj4J L>° Aijlitl ^yt c-^ *3 J^jaj 

£_;La iu ^1 La Ijjlj "4jl£kU1" dllajjLi]l a4A Jlia Jjl 

jl 4 jC.Lnl.tJ Jal jC. ^1 J ^Lu jl V J .4,i':» all 4jjSall 4x.Laa.Jl 

J a) (j—-a V lij Vj 4 j^£JI ^frjcLaa ^jla 4 jmLu< 


i_iLi£ 4a jj V ((JliuoJI Jjjlu ^^1x3 . <jJxa ( _ 5 ^kJ_;lj Cj4a JJ 

tjkUJl <jc ^^al (JjLajjLi ^ 5 ! ^J ojLil ,_$! 4aii^a "l^V ^Jc. Jai.aj j_j4ll 
^jic i_ilL]l 4 j 1 jj UjjI l$J Ljl^ 4_sajla JaljC 4 J-ijui tliljLil £-a 
(jj— jc-^UI ijj__a]>all (_>bj »-q q j j .Semiconductors ^eUii 


Dirac a*]l j— j,S J—iLo —*J1 ijj^ J tLjjjall J 

•Fuchs "o-Sj—a" j Feynman <jl —Fermi — a j^'j — ’4" j 

Jj-J ^J\ (\<\ AA - 1 Ml ) -L-jj n (_>aS j 3 o-J^" > 

(j-jT Manhattan Project ^ jjAa" 4jjjJl 4lua]l 

4 qg*1i ^ jjliC.L^j 3JLolj lillj Jju 4iaSLax djja ^jJlj t^LSjjaJl jLajVI 

• ( MOSS J ^AV (jaj_q| ^1J_cl 4jt*j_j a.ia3 UjUaj^ ^^3 i4jLlaJl 

« 

j»lj cl ^ ■ ’si a 4uj J4alj <jLal& ^^3 ^jjJaLe ^pal^)X4^nl 

« *“ . J 

o-ljC^U IsLjla 4ib-aajj (Jfijcl t4jjljJI 4aoll»Jl i_j_jaJl 4 jI4j ^-aj 44JL13 

"4 jjill 4 LiaJl j_jjuia til^Luu] iillj 4*J 4Jc <l4jS ^^3 ^jajuij 

"o^j -f s t . n .a J_C dJ4_j ililc ‘Hoch ^ 1 V:Y Y*\ y 
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i.iwuSI " aJI L-iliSil o_jLil lie. ^LJI _^>£j]l Lai j .a»*J jll AjjjALaaJI 

j_ s jj3_jxJI jLaj£/U 1 * -i j ■ ■«! ■>. AuL^aj S^g_d * a UU ^| j£.| ^3u ...."^ii£^a 

J£ ^3 La£ (LiA Al-mlt _$ . ^ ® Y o — ® Y £ :1 ^ ^ ^ Y . aVjjs_j j_jjaij j_j& ^ 

ijAc- ^jj "{j«£ja" _—j ^LajaVI <jl lAilia ("Aja>_jLvll" ^1*JI d.A AjjL 


<_ 3 jl—aJI AlaC- 1 4 mihj AjLaJI AltaJI frLsJyS ^yll juda Ja3 t^aLtll aLoC- 

frLjg£il ^1 JbiiujLl ^lajualil) Ajjjall djV-i*-a djjl jj (jaLij ^yle djlaiu^LJI 

(j—a ^^ 4 JjIVJI ^ij . Lujj^iU. Aj_)gji 1 ■ vmi (j-ulj t AjSjjliui'V 1 

< 

^—lc A j'V^lbJl" jal*-ll d-llaJ jlj djLljj JJJ i *-n iSjall 

< I 

A jl jLaJilj A 1 A VMc. Y LajS ^1 t^Iua jjuJI jLajVI ^JL-aal A ,j..i-\'i aILum 

Vj cdj aj jjlaia ja 11 Aaia.ldll djLajjliill i_jj£j j (lift .AjaiaJI 

La A j'» ^11 AjaUI AcLtaJl £r jLa. d * 1 -d* ^_ill ^I (jal_j*JI ( _yle jaidu 


. lagjjj LaLaJ An. >bl j AaLlc. jJIjA jfu 


Aj jj (j-k. L^c. 11 l'“i ~1»H A±a._jLaJI j Ajla.l.ljl djLajjtjll jjj 'ij Will jj 

a£jL I_a A_iL£ A3^a_a ^ic. 1 ‘■*n»*l La£ i djl_a_j jllll aaJl JLVdJ AjSj£ 

( sl*JI djLajjLj j_^SJ ijjjJLaJI Lll£ ^ j . ( al*JI jj_j£j i _yi ( al*JI djlajjlj 

tVl—a_a £- _ uij)}\ djlc._j__da_j.all fjc- 4j je J ~1» II |_)‘ ^3 ^ *-*» djV jVa 

( _ 5 —3 A . -~.l A jjl_j ._K ■* j IAA jAjj j . A j. ..I j. .i j| AjalSj jl djjl£ AjC-LaJa.1 

dill_ jIj£ (J_dLa AaL*JI AjJkjLaJI djljlj£ll tdlll ajjIjU "Aj1a 1.>11" d•' jIjSJI 

LaLaJ <■ all A a (_£ jja^aj (jjjUaaJI (j-a (J£ ^liaiuil ^j-a j_ylc j ."<_a ul" 


(j £' (_ale. ^Ic. £Ju&ad (JjlVa ( _y3 AjLlU A >.r-a.wa.A."u> Ajaxaj ASijXj^j 

* 

AjjjuO y~a a. jl j jl 1_al JiLa. jja AjLaC ^ jxlm ^LtJI JiaJ lag,1a ^)l£ 

a.»r. jjj jl_^jl_j 1 j j lAC j^diaj AVs_ya_j aIiIh j ( _ylj I ^>kj A3_cij j 

J_a.1 jya ( *_Ha_all jy g j A*3ljJ A£_pu (_fill ^JlxJI lii> ( ji <jLajll 
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^LLjax j^£j jij ^ajjjjj ' •"C..^ J La£ • “Sr^ J 4_ydc. Ai_)xx ^ Liil 

;". *1 ;U" LaSj t^aldl jC. — 

— 4 i, .^i ■v 'a l^jlj (JjSJI j 2^-1 ~ ylj^/La. « 4 l]j '. ^ 

_jl jj.lC.Lj_oil j j^jLj_Jl i_jlji_! iaSa jjjijj j »j£)).ajjJ j£Jj j* 

jJSlu^a Aj^ji 3 jy~a ^_3 ig >.iS'l jgiaJ /iA! ; jjLaia^dl -IjjJI 

y_J jl. t>L -ill.1 j Ajaja^all y_S j^jall ;J£ jC- j t^. ^i l »^l l ^LJjtjJI jC- 

3—_gJ j£xjj 4;_5 jA.S'1 ^aia^JI tliVl^-4 ^jk 4j. 1 jill iJjV oajll jj l-ia. y_JJjS 

Jl i A. j j\ ■ *1 V S » j3 _jjjL LgJ jl£ I jj JaS2 J _cjjJ jl 4_ial»JI uli*i jiaJI 

. \ ^ Y^ : i O "j^iilg " 4jjjlia 4jC-loja.l v_ ajjia Jli ^^3 La jLol 

jij <1 Jjl- n. ^_2ll — ^It 4»^_ej Ij'i■•'* 4 jj.1^JI — LjLIjSJI jji ,1.1c. JljAj 

* < 

£_uajL^a_c jjJi_i 4_ jSj^ 4 \ j! -v ^ j^ '^’—.4 j V.Vs 'll 4. ; '■ 'y . J ^Li' a^A 

jj_*j 4_ajj t4 '<•,* * 3^)*UaJ (jWj Laji 4i^ja-&]l cju ^Jj £ 4 jj*-a 

^ya 1 j ' l* ;\ J ■%■ oj j| 1 4. kale. yJjLj^Lad (JjjaS^ ^uajvi ^_]j ^Jjljli y ’ ’ i >yl 

tlj_A >( ai*JI jAua~i.j.a]l £-Loja.'l/l ^Itj fUl AiuJa j* ^gj*. y ,t, AA j yoAA 

"(jiaiaJI j oj_jj-all" AjIjS ^ Peter Galison j jjyjH > 

_>ac. yljUjjaJI frljjja jc- X^sia 'jjjSj Image and Logic 

4 Um j/y'l y - j ■ .*tl j) c.Li*jVIj (Jj 

^ _It cl_olxll 4_sSt ^lll 4jjLall 4''lVi;oll ^Jt jSj Jj t;j <n > ^Ts'l l 

• ejill ^ja y* • -^V' CjljjjaJI 4juilj^l lAAuuJ 


ujIjJsVI ,j—ic. JySjall — <a.jjjl liA J J-*r£ ^ 

yj/’^' ■'" ' x ? sijLc 4«yM"‘i (jlj Jls. ^^uLalA — tl)lj^iai]l V-iJ 

j j ^ Ly j_Jj| ^jAayj ^jaj] i JliLoll J;njui ^ (jJJC.Lala.Vi 

ci__iiaJ jl . .jlj.:ba jjjLal ijtjlj 3 jlijcL S.W’lail CjLjV { aixil 
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(j—a j—S3 j . 1^-a.llajl j A_; jjJI Aiilajl ^J^.1 ^yi 4A-iili3l 4_udl*JI 4 _ '_J ~^31 

. <—isl ^all a ^ i3v«Ml ^-Ijjlj iAluAaJI oj)\S^\ A_’_jiaj ^ »y ' • W- ^LcuA^iU jiLal l 

^La—Jjll £ 5>i—*31 Jj—-• - jlSiVI lis, Ji* -S-iaj jSaj V j 

Q—a jl 4> ' * 1 ^ *i , , -J j^Jaj C . ' . -y il l -i^aa Qa Jaxaj 

C^ 1 C^j'^ J.^ tAistoJl ^ ij^II elakJI _k j^jlll 

. J-i la'd l a.iA ,_JSa t...)7i. v.: ' ■iV-i l 


"tlslSjljSJI els" :Aj^s<_JI Pickering V-jjSa/ 3—sijj dl3jS 

<=■^3^ ^L.-j’S3l _uaai3l jUu 4^ ^A: Constructing Quarks 

-sjaia ,*^3 ^ja 5 ^-ujjI lixa._^* ljC.1 alal Ijltaj 4-IJUJ1 4SILJI 

(J—SaJ — * -ale. Al^s —j — ( ai*JI Clli-Jjlj ^jl jSa JaaMj y .^--LjjIjJI 

1' ■ ' • 1 i4__iixa 4 ^_lJ j S : . ’’^ ‘ tJa^aJa _]S ■''■ • . S. _-' j claltll _Sla. j. ^ Si 
. A-jiLjjla _^*aalie (AjjjtaJI Ai^xall ^ liiLi _jl*juiiall el*i*JI ^ J.1U 

i4»j,;i-i33 Jjjj il..i jajlja l jjtS j3 laS clalaJ Jiaj ...elaixJI ^i' 
■j-aaSj—SI 4-ej-a 4 4_ijlal3l J^la. ^ja Aj» i;.3-ill jl'lia. a LiSlj (" n-> 

(Jlaj 4j_^iii3l £*aal ^ 4e.lALl laC. jjjiS j A-'jalll ^ill 

J*S—J j . I— £ I — dl^lS.’■; a jjS — >—il^aaSj j>J 4 jjjlSlil a^A 

< < l « 

(_$l Qj — 1*3J jl Sill 4e La L C I aI*Jj la ijliaJ 1° (31? V) QSa-ll/' 

^ A1 :Y “^jjSjj" ."AjajJI p^rilia ^ e^j-a 


'Vt-ij—S jj" ^SjIjIjS JL® 1 ^^C-lala.l/1 A^jiSI Cjl j -cajllll CIiLIjS J jlaa 

i_5-—31 ^jjl—ill Jaaalic. ^ jlueli J elalaJI jjJ-Ulj 4" > jj*cj3la " j 

4 _J.\;lv.ll A 1 % J^ 3 ' A_ <3 ^ 1 *JI jll jalaj 4 ^ 13 ^ J ?*^ 3 - L . ' "‘' J 



l aS 4^_5jL-ajj'^l |»Jii3! JSlj ^JaJI 


CLua. ‘oSiliaJI 


.Ai^xall alaJ AlLall ^ cal*jl *_sil ^all 
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tJjij_J £lUjj ^1 AiAl$JI Aj^aJI a AA jA jll ( _ J ic-J i<Jla. (jl <_ S -IC'J 

t , < 

La (jjAl Jj-ai-aaol Ajla.l.JI JUaC-iU Ilia. (jjaAll (j-aaill jli 4^i*JI (IjU-jjIj] 

i'il \ a ..-. .- j_la) jpj 4 « \\',,n La (J£j tAjC-jill AjaLJI dlln^i.rf*»a.JI jA 

(JlLoJ V " a jla. 1 J 4_aj jlal Aj*j Aa Jj dJI jLa l$jl jAjj (AjC-Lual '—>W-ajJ 

t e 

1 jj — jlc,j ' <8ja (JllA j . ^JxJI ^ j jJbd AauiLiaVI * V - J » .~~1 jJl IaJ (jl 

^ (jl-a-A-iia Colonialism Ajjtajd mV lj iGender AadbJI AjjgJI jl jAi=JI 

4 » a j^AJ V "^I-QaII" Aa.jJI jl j£ Aja-a jSdj ■ AjA -illi ll ^Ldl d lt ao jlj 

I g 1 w'j A_naJI dlldal jisVI a Jfc A,j a I CA «.—Jl 

^ lji& (jl (jA ^»c jll (jit aJj AilaiOLa Sardar jIajU 

iA \ i j* 11 jjc. ‘ " 'I* A*i«. /.II 1 ^*'» ~I. A A JI ill t ul dltsUufil Jjic- jujuiljA i—J jill jdc- 
:AjjjC. jld A. J jA (_JaI£11j jJj jJxll rcJjLi AalaS jU 

j ajld»_ail AiUdJI J<Jt\ ja V ~ "^jiT (J*il J)" 

^ lc . ^ jl J - * i^LcJI Aa3 Aj&xau H jjjAiu ^15 AS3 .AaSliJI j>ji*JI 

dllalSJI dll jla-il jldc-l (_pa3j I'i/jl . AAa u L J (JjLuj £-1 jl J^la jA ajl&al 

jJal_uilj dll—JI ja. Ifrina jJ IaJuj Aia. Aadc. tAjJjill JJC. dlljldaaJI j 

IajLuC-Ij Ajj jill jifc ^ jl* I I dllaj jlj A_iLi£> di jA .lajla . Aaax^ a * J ..;jLaxaj 

A_aJjjjVl ojldiaJI Jj^ai AjIjS aIc. 1 :lJla ^L*JI ^JjUl jla. 

daja. {jIa»~i»u^I j _)^1 <_Dla. (jA :l*jlJj ...Ig-uiSJ (jC. ojjl^<a lgi*a-l (_gJa. 

j c- a J jl jll Aj j*-JI dua-aj t(j jaVI diljLjaaJI ^ jic. Ijjjjl » ■ d-jaia l 

. Y * * « " jlAjLui" ".Ajjjjjl Sjjj-a I j dijlc-l iI^JaUa 

j- >-."'1 1 a j3 — jl AaduVI A*j Ia a_p2 — a jJa.VI dll ji*JI did aJ 

i « i I ^ oj_J3 (_g—3 "l__ia. j]jj£JI j -I*II dlL*jl jA (Jjlajj .^Ixil ^iJjU 

-1*11 Axi j j jVI o j£ jjl ^jJaSj tjjJjiJI jAC. ^LJI ^jjlj AlAjjJ 4 jl a t .. 'j 1 1 
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(jj- 1 4 jj 1 Jajl j_j >T.iL.nloAA Cj_j^iat 4®j .X • « • ;00 "jljjLu" 
jjJ*J 4 Jjujj ^aixJI ^4aliul /ij\ jLwtluiVI _j-ajJ aj*" jaj 

. 4j^;1 iTjI jill a£a 


:4—ua^Lill 

_J— £ loj j i (." ll*nA j t" llg >j-ij lo-l-ixia *^1£jTi1 ^JaJI ^jjlj Aalj 


f—1x11 -Alim— J La a4L&j .AilajJI Jj ^/ill J jUT'.^I 4x*J j Jl^a J 
l-. toa- . j ijJxll (SJJ^ ^Jxaj* Jj J i-Hs?-^' UT^jl* 


^-lc. SjUJ! lTj_ja 43 j tAiUui) £j»J_yll (jUajll Jc-j . Lg-«£l Jj 45 jjlaJI - .vfi 

j»l-aaj ijjj —P ^-^Llj • J—J«a aJ J£ * La Till j j»ajK (Jja ^-^.^oll 

<Tj1—jIjjj I jj*-a jj-alx-JI ^rlliVl ^ AVL . ij j . (jjUTui 4_J jiiC. j t jja4 jaT> jl 
flgJj j4Lu<aa ^ jLuclj ji i4jjaju» ^oLaj ( =^_iLS.j f >g t^.U’sj cLaix.ll jj&Lial 




4__iajjLIll 4_jiliJI lA _aalxll jjl j _aJIj ^loll ~ ^V.m .*U\^ j . iTjLOIc-^U 

. LgJ 4j*a.jxi 4jsl*> 4 jLLoJ < lg la ^Jl jill J^'ij 1 £ j» ' j 4 I^lr, iTj^LSjabol 

(jjA —j jdl j jLaJU jl (Jal-illj' (ja 1 $jjjj 4 . s-a —jjlj jl 

" J=Ja— 11 " 4jxu —11 jjj 45jSjll lal £tJJJj Ala. Jt ( al*Jl jjjTajLn-allj 

4—jSj^ (jjjj jl <^1x11 4illi_all ^^aLudl jl t^lajl jjjljj "^^ajLaJI" 4 jjuJIj 

Clllc. j ua^oll i L^aj 4jSjS j 4 jjajjAll 4 -W.J j j 4 «L A. ^11 Loall JjSjujj 

4jAj!5ill ^aiajl (Tjlajjtj jli 4(Jla 4 j! ^le. j .a4 c. JISjTL) 4_al*Jl 

jJajll j tiTllil 1 LJjlaj UaASJ 4Tiuaj ^lxJI jc. a4jLuJI ajijjll ^C -4 41 1 ...^ 

(_ 34 Lto . ll iljLtol jiilL.i ^1 jit j j4jla-a jjq. a'l^-a cLalxJI Jl 
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jljii ja Iajjc. ja J<Ja3 l l«aj AjalaJI A3^)x»a]l Jl Jaillj 4 4_3l j 
jb » -HI 4 3*J La jaj iIjIjISjjI Li^Sjjj .4 abal l 1 —9 _J*-JI 

— Igj jia *< iiUj ^^3 jlj 44_]jJI jjJaia ja Lkjjb ^33: Aj3iUJI AajJaVI 

f LJI _yai Ajj jJI jjC 4 “ ll» alaall — JL9 j jl j£^J La Jill l3A j 

JUJI j^C- 

jSLal Ji 1 '' ^ j La .Jl l_)jj£ i" rt“'h ^ -HI (JjLaJjb jl LjaJ 

jC. AabJI AajJaVl J i J*JI £CJjlj <J 3 ‘ JJ-*-JI Jua { _ s aj ^> Jl J*JI ^Liil 

A { j±ya iajl J_aixll <—ilat-p—uil ^—3 >. n Lfra£l jjj A3_^>*-a)l ^33 j 

A_jl Jcj .£jajVI ajj.wa.ll £a Aaslj3 Aj3j£j g . l a C . AjaAV J 4^C.jj^Iui 
J al*all J i2j3aj Lu2 IJnS JJ ji V 4 ( al*JI Awa3 Jjb (j^aiLwai. jli 4 Jla. 

.3j3aJI JjxJ J V] 


3 I 3 _lal l$jl jllaja ja 4 IbwaLa LjJ jl Jxaj 4(JlsLajjb jl 

J ' J L» jaj_J jjH ;" ja AC-jaa-a 4 " 'L .a 33 jj£j La] Ajj£ 3 Ja j )l-iAl 

_3 (JjLJI J 4L)3a. Laj AjI j3 Jc. I jj j£j jl jjabll ja ja V /l 4 .'.lii\l j 

-LI I jUaj £_w jjll £a3 J * ^ jII i .jj jal I 3 & y . 33 - 4 . all 1 . <1 wiA ) JLaa 

i Jl xjl j JaLxaII ^j 3 AjalsJI i3jj)-y ill J jal 3 jI jj jC- 0 jLill 4 i _ J -oxuJl 

4_ji j_ aj 4 3jill JaC. AlL-al jx jSUI ^ oJjIjia Ajjxj^a JliA 4 'ia u^» l 

33C- 4 JLLall JjJ** 44 JU jl£ La3i*3 . jjja.1 jii^Ll Ja*J I jl jSJ ( jaJ 

I_aS ‘j_5 j j_ill ^LaiiVI JLa-a Lj_yaj ,Jill JaL*-o1I Ja lia. JJs 

j_a 3 j*j 3a. ^J] 3^Lill jjlaLJI jlS-aL jlS ‘ OLiiiLl-JI ^k Jl _ja.Lfl CiilS 

4 JI _ iA jl_£ 333 i4_Sjj]all a3A 4 ' ia") ^jla. JLaC-l j jjj£j V j^l 
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.aJ_' wl l jAl_ylall (jLju j djliLjuS'^l Jaj (j-o (jl-bJ 


(JjLujj ^.la-l (lg-& JaLuiillj tA jaItJI djlc.LoaJ! 4j j t >iC . ^11 iV ' 

J - a.il_*JI ^ — <_i-o£-a i (JxU-ail .iaS q? jbJI (JaxJI J Ja jSbll 

_ all ( _ s _ 9 £ _Lii ji (JS-ij lillj A-iSli-a ^jlun) (j j~J^\ J-al*-JI ^ c5jL?-H 

w _2 aj__uS> oj_kiLui 4j-aAl "^a-jliJI" ^Ixll £Jjbl <jj£j V -i2j 

_II '•»ll " ^U l.'ll" £CJjIj 1I (jSlj ijjjolx-all Aal ^gk Aj^ojJI CjLoijUJI 

_& 4jaAI 4J tAj-olxll 4jj£ill lIiIc.L ajaJI ^5-la.j (Jab Ja -iljiVI 


■ » U ^_j _5 j *11 i_ijL=Jlll j^UaII i_jjjall (jj-iaLall (jc. i 4jl <illi 

t" a jojW 4j| 4 jlaLl 1I 4£-Laall *Vjl 4 ’ . I I 

■ *r , >« J'J -« " ^<-- 1 ^_ a 4 _TV-ill <^-ilj ilLjiaill j iLilc- joJa^all -1J.13J (_$l 

4i^x-ail 4j^)lajj £_i^)bll 4jjjislia e^la L-i^ 4jaiill a.iA 


J '. ■i "’'" :"ulil£j| j£ll alls" 4 j1j£ <^-2 ^1 AjllxJI 4iUall frljjja AC-ba 


(JjI£jIjS 1I £ jLoj jliia! AjLoC- (jli lAjiLiia. iljlBajS Ig-^-iLi Laj ClilS jljSil 
, 2 a -a - I I l1iI£jIj£JI (JllilS I jli itliilSjiu> jb jAjj Ajjllxail >-lllj jiajll j 

^_II dj—3-111 jJ-33-jj jjl -iJJJ liLala tf lUll 4 oml »aVI frUJI bjl.2aj <_-A 

U' - -1 1 4-jjl -'ll ji_i diliS . I ‘l A £: V "^j jSjj" VaLij diUjlaj ^1 ValJ 

*£_—aJik-all lj_A (^i AijJt-oll djlc. Jjja^ (JlaJ ull Un1>ol l ia.1 ^ dLalxlb 

.Ai^x-all Aj^laij 4_L_<all > <*»l 4j| (_jl 


j| _-i t; jjjc.l_^ali.VI _JI JjSI aJjli l^ij tAjjliill 4 LiS-l l Lolj 

£il jj_SI J j^L-xaII j_C. aj*l—J (Jl)U.jjlai t^lxll ”4^3.1^11" CjLi-Jjbill 

. jVI 4JI J°"’■'’•■■ ^1 ALajll ^jA j .4ja1c- 4C-La3. Jikb J Ji ^pll ililffi. jSllIj 
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:£iUaVl C>* 


Relativity and quantum mechanics 
Introductory readers 

Gribhin, J. 1999: Get a Grip on the New Physics. London: Weidenfeld Sc 
Nicolson. 

Intermediate texts 

Gribhin, |. 1998: Q is for Quantum: Piirticlc Physics from A-/.. London: 
Weidenfeld & Nicolson. 

Hawking, 5. 19S8: /l Brief History of Time: prom the Big Bang to Black 
Holes. New York: bantam Books. 

Rae, A. I. M. 1986: Quantum Physics: Illusion or Realityf Cambridge: 
Cambridge University Press. 

Russell, B. 1985: ABC of Relativity. London: Unwin Paperbacks. 

Textbooks 

Brandsen, B. H. and Joachain, C. J. 2000: Quantum Mechanics. 2nd edn. 
London: Prentice-Hall. 

liinstcin, A. 2001: Relativity. London: Routledge. 

Rae, A. I. M. I9SI: Quantum Mechanics. Maidenhead: McGraw-Hill Book 
Co. (UK) Ltd. 

Standard histories - exoteric 

There are dozens of these, often written by well-known authors. Recent best¬ 
sellers include: 

Hawking, S. W. 2003: On the Shoulders of Giants. London: Penguin. 
Bragg, M. 1998: On Giants' Shoulders: Great Scientists and their Discov¬ 
eries from Archimedes to DNA. London: Hodder Sc Stoughton. 

Standard histories - esoteric 

Historical accounts have been written of almost every discipline and sub¬ 
discipline in the natural sciences, and most of the main discoveries, processes 
and forms of experimental procedure. These are useful in terms of illumi¬ 
nating specific aspects of formal science, bur also revealing in terms of how 
historians of science imagine their audiences. Using a good library catalogue 
or internet search engine, and using the sub-discipline, object or experiment 
you arc interested in, you will be able to find a large number of these type 
of accounts. For example, typing ‘napalm’ into my university’s library cata¬ 
logue brought up: 
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Ficscr, I.. F. 1964: The Scientific Method: A Personal Account of Unusual 
Projects in War and Peace. New York: Reinhold Publishing Corporation. 

Ficscr invented napalm for the US government during the Second World War, 
and his story of the process is fascinating. The rest of the book is an account 
of how the scientific method and its application has dominated all aspects 
of his life, from fuel-air weapons to squirrel-proof bird-feeders. It is notable 
that h'ieser avoids any discussion of the contestable aspects of his military 
work. 

‘Alternative’ histories - challenging standard accounts 
A number of these arc mentioned in the main text, but the following are 
signal examples of this approach to history: 

Fleck. L 1979: Genesis and Development of a Scientific Pact. Chicago: 
University of Chicago Press. 

Foucault, .Yl. 1967: Madness and Civilization: A History of Insanity in the 
Ape of Reason, l.ondon: Tavistock. 

Foucault, M. 1973: The llirth of the Clinic: An Archaeology of Medical 
Perception. L.ondon: Tavistock. 

Galison, P. 1997: linage and Logic: A Material Culture oj Microphysics. 

Chicago: University of Chicago Press. 

Pickering, A. 19S4: Constructing Quarks: A Sociological History of Parti¬ 
cle Physics. F.dinburgh: F.dinlnirgh University Press. 

Rabinovv, P. 1996: Making PCR: A Story of biotechnology. Chicago: 
University of Chicago Press. 

Books on the history of science 

A good starting point to this huge topic is the following comprehensive ref¬ 
erence hook, which includes essays on historiography, theoretical orienta¬ 
tions to the analysis of science, and chapters on key moments in the history 
of science: 

Olby, R. C, Cantor, G. N., Christie, J. R. R. and I lodge, M. J. S. (eds) 1990: 
Companion to the History of Modern Science. l .ondon: Routledgc. 
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CjLcLaccJIj cUJLxJI 


^ 3 I ' jS Vr- j ■ >» j* AxaLlII i" 1 r- '■«■*. U 4 je.1 aWVI i " alul£ 

^ lc. i l : ‘'j..v->- ij t<*iljnir in’ll j i' i\j \j i»i'l ^3 ^kJI i."il»J_jJ 

a^aloMI 4-v"-\ l ^Jaj diljj jISJIjj .Axxlxll Aju^uij^oII Ajc-Lda.'i/I diiljlaAJI 

bj£_^a li K^i ^Axll jl £-A <■ (■ Lakll 4j.ql qMI ^jXIoSISj (AjxIsJI 4c-LaaAl 

4_JLajj pLalxJlj ^kJI alA/LiLaj tAilSjjlj ^ xtvaII jj^A Sjjj£ ^lio ^gi 

tliljjl (JjljDlc.1 ^gJI 4 -Ij-n. ,/'ll jjj^SLjlill ^ilil jj-4 

( j:.^.jL.i’i_ "iA •. j K c-UlLJI (jjS SjSa A^ialix <J—aall IAa ^ f_g 

^jl SjaVlj J j ta-lSklj AajjjA ^ liua f ag , » ■< > . % (jx t^jlLajj t4_alc Aiu-aj 

(j_t A_^sLall ^_LaVI J ij_y _ui j .oJl=J j A—u-ijx ^Ajlajclj jXA-JI ^laill 

ojjj-a ^ in (Aj-alxll 1 " 'lr-1 U ^r.l /i-nVI jj'-s."'!! At > ila ill JaLajVlj (eLolxJI 
4_iAlx Ja*j] i <■ .il i^ jjc. ^ ‘f-LoLJIj ^ixjl (jC. 41 i A-axix 

- ■--»'» .a " -all < _g3 j «.Lai*ll 


:"A-ajJaVI £-1 u2j pLJatil ^LawJI lu’ 

A&C. ^Jaj_p V jjjjll frVjjA i_sl — A-al*JI (jlloj ^jl ^gic ojlxll 

"r 1 -»W i tol -l^l<.l j^Jj 1 » IM ■ .. jj AjlaUI Ai_yt-all 1 j4_jSj alA-J^lVil o^ALlx 

A- j ■* 1 '* I inii j qA -1 I jj jm Anil IJA j Axil LaJ (_jj.HI ^glc. 

ijx ij^u 1» </'-». Ijjl ^ ‘i« i Ajl lx£ ~ • LajAj JjUI jI^sVI j 4_n*-all Ac. aILi 


197 



JLa. ^**' tV^jjKsj 1-iLaj t?^»A W j (jjl j Vc Lil*-ll ^»A 

(Jjxj O; \ ojjjk^a]! jjS LiA ^ju^n-all (j^lc-Vl 3*^J ArtUllI A4 C_jJj 

>-4 I Discovery ' 3 V A£jji ^LjJ ,j^s _^aj uillil 1 l!ki_y<ai 
(j-a -i j^aLoJI jjlSj .<jj^C-VI <—DLa.rk.il (jAwa Y • » Y ^Ic. j-li-aj 

_ J IIJ cLaixJI j_yic. Lo_jaJfc (_>“^J (Jiall >. LS'S jji J ^jl £ykc^\ 

c.1_oixll 3^ /jl ^uoljialj iAjj 1 .Lna. jail AL-taL.aall <- Ac. Lwajl 

1 > A >j.^»j.,. -y'Ti jlS-aVlj Jj (_}a-4 ^A.laJ ^jS-aJj 

La .ia. ^Jc. j . jjC. i44-ajJI jJUJI oL^ sUo c. LJaJI JjLajl! 


A ">^1 /£M1 agjla ^ya j__2 Uallj ^j_^ljla>J oLalaJ! ^jli tjj^Ac-VL (■ La. 

^ _C. JLaia.1 jc. »l l >»» \ oLaJI ^juLLo J£ ^Ic. Jj| J 4 t 'A—i..~i.nl l 

(JSDj ^LlLJI (jL (jD-^-'l/l (_j-3 (J''* 1 '! Jj j a, >» a ^ v jJj . killj A^o£^)L» 

1 _j ^aa. i L. .* aUkil (_ 5 .il jl ‘» all j .e.Lal*J! jij£- J_vC- 1 _dlia a 

aJLo 4—LL tAj^ii 4ja jUI l!lS^>o ^^X-VI OjrtAtA) j Lac- 1 si'a .a 

— aill ^,Va‘it>n jA j . cLalull A u$ ,,) j ^..nall 33 cLoixll Aa-V ^joij 3^ 

aLu jl::a.l ' 'j*' >' j t )a5l »ai4 jjlj IA llaj 4 j \ — ^11*11 S_j jw-il ^_g.1j'a i!i 

.->. ■ i . ^wLlI jjlA-l j__S ftULLI l _jC- AjjLJI 3 j ja^t. 1' f'C'— LiJ Aj j^a jJjl_^cJ 

: t _ s ic JuSlllI /^Lc-V^ 


: LJjJI 


o=^ 


t3«.l-sSiL _ oj^j c-LolxIi J ^jA j iljA A^aLiaj AjjLj 3ia.j dlUj 

: AalSjJL (jjLjj Uj a > -s j 

c ?T Lij ^LiaLa i jiaaJI vjjlj Liiij^Ja ^ Ll Jj| ^Ji*Ji (jLi 

< t 

■"tjj'j Js-^' 


‘ J«— 


j ja—3j _laj frlj ^ 3. pLaiaJI j»LtiAt ij^2 

^_i' _Lil ■a’d' A_J| jLLaJI JjLadJI ^Caj£. (_usjL*jj 
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jjjU .* V«'l f l " >i n<ij V A<a» j 4 £ j»j Jlcj jl ££->-ail J 

Jjl uij jl jUajju; 11 £r^lc- jc. jJxLJI jl ta.ij.ia. Ajj^ tlibLja .0 j-LijL: 

a l—-oixjl a ^/jj & -la 33 Ajl jA-U j$L!j tAjnll Ail \ J£l CljL-ol yi 

j_ C. _J 1^»»W ^j -»» ' 40C.USJ1 JjL=k j-0 r"ljjl jjSt' jC- jjj‘‘i.:all 

Aj _«jjjj J_& Ajj&aJl jji jvl&VI a.'il"'M La jjfLj J all jaj . Jn^A 

j & j tJlllj jc. AjLjljll ea U£J1 jjjjyoJj f£-l jaj (^LLo ^1 w-iallj JoxJI j£Lol 

Taylorism and "Ajla*JI Sjbyi" Jo* f-lij (j,y)*v J^iLi. o* AjI-^I Aiia.jl Lo 
B radley et al. ”a—SjjSj ^— 111 jj") grl—H jV 1 >—il _?—lai. aJijjj Fordism 
jjj 3 ,'-''"'" 'y j^lc-^l J_jj-akallj .^(Jjal*\ll J.^-isll '.Y • • • 

aLolxll jc Aj» *“' 7 - a a_j_yj-a Lij.il jl dllj ‘" jj y.will" aLalxJlj 'alsSVI' aLalxll 

. Lj-la jjailll 13t„*-nfxll j>aj ‘JSS 

IjixJ ^J3j*-aj ( i$'1j' , 3‘i «■ LajJ aLakil Jc. (■ i->j Ajl JlcVl j-a £t^alj 
£._a t j_SJJ J_*Jbll r-llilj aJUJI a AA J aJ 1 *a]I aLjjaJI Jl jA jC. 

*>j g ^__lc. ^ ''*» < ^alstll / tJ aJ j 1^*1 II l i» a"i?i, a v J ‘ jblC-VI J 

i •»..• 1' L*3 ‘^Jaj ^3 A^alc- Aj^ JuJl jlj taLolxll 

J ! 1 ^ ■»* jl l jlV’H k_jiui Laj lalAxll ja La JkjAj cLalxJI AjaLa.1 I jl 

V j jifca* «j jJjxia ljjl£ 


al—alxjl j AjSjSL JJ Jaill j^A tLil Ajljj A T-i4*i J^aSl jjj Laj_j 

. AjLujI j t jj^asJI A lj~v a J oia.lj o_>-aj J K ^JuJajj 

A_!l jl DIY Jl j' Jaxuull J^a^UI Jj .Ml jlS^aLj jl aLoixll \y\ ~ ^ 

t (JJLill (J’Vaj juaV jajji" * a j >jla-'ll (jjjall j* I jjjS ijsl JL-j Warts (JJLJI 

.(Y • • Y J* ^ ^ 4 JJJJ-O jj 
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" a '"'I Ui , J,H ^ ^1x11 jliil" AaX ■"■n. JJAa \_jj__J 2 kJjS J|J4J Jlfl — Y 

A__ball*JI i *v.M jiso f t />\«U ojjl^Lall < Lut_^laxJI jl iSav© British Scisncs 
Lu> jJ*la=J CjLqLoIaI jUaj jC. o jl*_ll g£j3 ^1*11 jl jjjaJ 4 AjjUI 

ojl_jj J_^.1 ja LuXiaj Alkali A-aJU-a ‘U^J ‘ j fo ' ^ Ui? oj^al! 

jl—ai£U c-Ij— j 4Polly Curtis" oaL j_£ :^^Uil gj jjaLo=JI a£jUw 

ja O AjiaaJI "oJjVvall jjg. jLjJjU.” c^yaplfiVl <J\ jU gS^LaiW 

. Y • * Y SoJjja-dl jbjjla. -3jl_)a>. cY • • Y jjIjj 


f t . u gj£ J3_j 4 A«'—.VI pLalail ^la*all 4_ '^j V 

AjSj_i j^lc.1 A A ■„•' ja (jaJJSa) JjVt jt_ui.VI ^ Ljjjc- ol^Jall 

J . * . 

. Y • • Y <■ »j■ ^3 cljjl (ajac-X gg^s^j.oA 

4 'Q ~r ' . >» Jit ‘^A^JC. jjJJjS jjj ja Aj^ljll AJLsVI O'AA jl j'Al 

>AV ., 1 AaI^j dtlliA .VLolc." AjjliaJjJI ^aililc.'^l ® *■ \da j4 

£ jaA jC. 4 «. J f t Vie.I J_)S-a Li* Jj£lj c ivile . JjA*ll j^aJ <_?_>=*•! 

c V jl t la aS t * jl 1 '^- j -A /»! A a. iml A 4 S 4 SI A j 1 jiI 1 nV 1 ^a^lallj c^lj^luiVI 1-iA 

j_a JjVI _tuVI (jjSjj .^1 >VimVI ja j j4Vi . A a (jjHjJ J] ^iaii liil 

-. ^ Mdj l jl jjJVI 1 - a.^ij j^jll jl (3^5 All (jfii <^A*1I Ajxj^jIi c-lii.1 AjLoC- 

~lt~_ ^2 ^ ■ j— t ■ W'A.1 j| Aj^jja. »UiuS ^Jlc- jl j'l ^llc- g^a a Lg_lil ^vj_lLaJjlj 
^t .'iA."'. jjJuj ."^ilc" ^alxJI gjja**tt; lgJI.\n.alJ |j4al^Vl) ujl^ aA-Lal l 

liljkluba u "'-'< JUi_a ^3 (jjLaxj jl jSl Ac. jj jn . "it lj ^aJlc- Aa1£J JjVI 

Jp-S oJL-Jja. (j—a (ja ni a l l JjVl L&aI' ^ ^ 

frl_alt Ala _Miljj Clad allj=kJ ^1 ojj^aJI jl gpaJASJ alua. t'jjjaa 

jl 4 A_ia jJI j_jl^pjl ( _ s _9 vllVliall oAA ijla ^ jAjjj .AjALJI ,ja>ljaVl 

• AjLaJ jjjiajl j j4j jaC- " 3^*1 jjlall ojliV jallc- AalS ^ 1 ] ojLiVI 


200 



J (JSVI Jc. “ l (__JJ .i£11a ja£L 4*aI*JI (J ti-jjjxjJI V j 

4 jl 1c.J .^g jlall jjA A J (JfLiuj j]l o Jail AAA (_£Aa — JLsJI <~—>3jll 

J_3 ^Lu I aII JI_Jl1I £a tillj (JjUli (jl A» fnnxiII (j a Ajli i(Jli 

" JjjliV'j Eminem "?■£ <j-« <_& Je- i_L-aj (_pUal (jjj 

(j _ o J _ £ l$j iwiu-ajj Jll l^joisu <a»jjJL (JLiax <i£lj .o Pavarotti 

i «.^i jIU .VUk.’ ^j \j_i ^Ljalil eLjjjS oU-aoi.1 j djl^a^jujl ^ i ol > n'liI 

. (J1»>»a 4j£] j i (juajj ■ .a 


JjVI ^l-iikj_^1 j)j^ Ja s^Ula i tL-. aA jlilil ^1 , iVi t .1*^/1 Lai 

^lAiA_ ulVI 4pG- ^clia ■ ■>■**• ' LJaILaJJ (j •'■ill (JaC- lllLa^ 

< 

il)La j' «.la__jJalj LjJ-lxUiJj A ■*'M I A_jc.Laia.VI AjlS-all (jn‘il >^tv jUllI 
(jj—Jlaj c-Lai*JI <JS jl Jl LaIIaIIj JIaII (j^liLaJI jJjaJ j .4«a'iy AAcLaAi.1 
A i» ^ (J^M ■ -—A. LgJ (jjj (jl (j^aJ Ac. Lai AaaA ^^3 4 ^)j£l ^A^'l (jx le- ji 
Jljj J— la) aIjj (J—llj ‘(cs—4-^1 J) J^VI ji AiAjiaij! JLa) 

Laj 3 j .(Aa3 ^jjLuUwiI pic-71 o Ji.V (j^aj Jjia Jja) Jja Jl j (cLoLtll 
(jjM aaa — JjVI ^1Aij_ uj^I laia ^ja ~ «.Lai*JI (jli 4pl&VlA JiMJ 


(jx Lalj .^£*aljA jl 


(jt Jaill J ^g-iSLal (JjAjlj (jl£p/Lj 


jjIjiA ^Jajj . jJ Ailj J jjjJjijx ‘ Jl^il flAiAJVI jjaia 

— pi C-VI S jfi “^- l (jA — ^ AOi *11 (jjJj A.JSjS ^al AaJlmVI (jx> JA.5I. all 

• A_Lai*JI AcLaJI (_jl ic-LalxJI <• LoixJl jjC- 


^jAa"'l j j •aLA ^ jjjjjl. ..I JJH *.A".. ,.\? I ^ja (jlc- jaII (jl AA jJoIuj 

oJ_ij I_ a] t^pi-all J 0 JaHall ^uijVI 4 j ) 1 » a > a)I J c-Lai*JI (jC- o jy-° 

j iK.V.I l (jjAA (jl ^jSaILi JJAa. .oAilj AiSS ~ j K (jj» a Lalj (Ausu^iillA 

^ _ A A_ alt A a. a] (JljLaJJ tAuta AaaIc. Cjlx- LaAJ Jaiall _j i^l*JI Aj W*>U 

A_C- Laill 4_sC.LeaiVI «JjLu)1 jAII IaJi (jjAllI jjAA■ "'Jl' /j^ajaI^V ' (jjA> j^.Sa.11 
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w _ 3 jjl jpa jL£il (ji £-1 jlal tdllj J] 4 iUia] . A_Jaj! 

-"' ' A«"ll * A-s/l 2 A1 a\*11 aUI SIV' a I I J^ull J J*J pitVI oj&j * • 

jpj It j>a. ^ jliic-b I 2 Sj ta jJlwJ CjIc- A (jx lt_)a. jbic-l (jJ-“>' J& 
A a •'AV ,.j jl£ t^jlc. Jibb jLLI jAj K ( i» au.'- n sjjA AjaIc. Ac-Lo^. 

^■>■1 a'I J ^aixll J (jA-iw-iV'.<all L alrp* ^I jdc. 


:AxakJt AC.L 0 JI cl A-.-vl 

. j_A)J " (jA> AjaIxJI Ac. LaaJI jUaJ £_<J3 jl tll^ jba^&il Jjl Jb 

a _ c-UaJI" jjl _ all a _Lc. J j! tW. O. Hagstrom jJ*^?Aa . j 

jj—j A_ijUJI .jc A^jjial (1 “l" °) The Scientific Community "Aj^kll 
I.2A .UaO Ajj&ll jjill 1 (» <aVv.aH <jjjj jvg-jjjj lli J\ f g^ jj tLokll 

* i ~~ •) r. j< a -< a ll j jjliU AjlS-dll ‘ ~ * 1 < r - J*i i) ^jill jA ^UvcjVI °-iapAill 

Jjl j_& t'V»jjpu<i_ =».Ia" t_ll_l£j . 1 1 <al» 11 I gs . J LU jll A-ttl*JI jSLjali J^bjj 

^ If, |ja .IgJuSuuUj Aitlxll t ” ilr.1 a-a. II jj Jj (jc. jl >>Ti‘iVI AjuuiIj AjtjJal 

A—C-L&aJI J3»iw>_« ^.lau— L)—* (Jj^ 0^5 ^j J*jJ a jjl ^_y> J.Jl 

ja! > IIj _2 «*' ia. tdHj Ji3 till jiui <aj JI Ajxj _j*VIj ‘ AjaJxII 

a _iliS ^_ 3 ^)j;Vill tii.rtj (j<a <Jjl jjl£ >*1 ih liiiajj! Jj a '-%‘s . Baldamus 

jaim j . \ 1VV:1 'JujaIiIIj" j 1 "liLia' 1 I* j^jj AjoJUJI AjjlLaJI oLii" 

Je. I^jLJI j AjaUI AC.I a-v II ailajj „2e.|j3 < —iu^a j ^aj Jh - > Ia AatjJal 

( 

Aj3 iSj^A C n% 5 Jjlii ^Uai (^J 3 (j 4 - J ( _ s c- Uu=tV l f ->^?ol l tjjl 

JS (j<a Jjjiillj Ajl£pJL I_al jlc.^1 tJ-'lia J tljLcji*-*ll LI AA JaLI 

J_C-ljill i»jIjaIj jjjxjlL jS^-jLa tjjJalll ^ jijiC-jJ tLal*JI jVj 

aU I I ( J AiC. Lcla.V I A alaxl l J-qSj j (»C.Aj I ji j . A-Jxll AC-LaaJJ Axslatll 
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sI-SaVI-J ^IjllVI La£ ‘.jaiLa!]! i '■ '"'^ j dllli . ) ^“0;0\ "^Jjluii.14," 

1 a jAj t Ig ml) AjaLiJI 4£.LaJI _J2>j ^IjlT^I LslxJI i_aljAVI (JajuiJj) . LilxJI 

t a It 

JjJ—J (j_Aj 4-iljj—SI <j-a <li*-a Ac. ja>a J (JA Axjl jA La JI Jlaj 

ia—adlta ‘t^-S aia-VI —Slj ^jail—^ aSL Jals La^j .^JxSI 

J t > ;t j .1^. ( Jj (jia3jj AjSSj .jjjlajA Ljajl j%A aLalxJI jl '^jJuAa.lA" 
^g . i-ii ,... » ji y—c. 1 —kjb ^i*ji i-ii-Kn j c iiiyg ^-aijjii (jj£j jb (jLoia.i 
u — ]} 4_ua — JIjj . ^ ^ k©;Ofc — Ja ^.saU J .iL» II iIAaIjILj (jAjaJI 

alj La. aS I 4_xja j_a ‘'JtjLj jAij flxlS Aja»LijVI 4juniaJI jla t"^> j Jjla^. Ia" 

.Uj«JI £S-la l_£ -ilia Ig ajIVuj AjaIxJI As, lary 11 

JI — I jLaiC.1 ‘CjUIaJJ ( J \ia11 Ajlaa. /^a jS jjn.'NLs” Aj^.j Jal Lxjj 

— Sj — aljj ^jJJAJjlSI c-LaIc- £a aIaxaa aljl jl ja, ^Ij^I ,Jc- _ J uS 

J—xj .4 —jSjjaVI i'll* aI^SI jjS jjJaxjj iCjU-ajuia^jJI (ja 4 jljuiIj 4c.j-a^-a 

t- 

(jUi_j Mertonian theory ” j_>—d jj- 4__j Jij" _J IjlHal" f _$ jiuialA flaC* 
4a jL-aa Jc.1 j3 I * 4juluja I ■ -**' I© s_sja jkil j 4 _ia1xJI 4 jymi J^aJI 
^ajjiui —a.U' JaC- JI JaiSI <Jaj La£ iaLjaC-VI Ji jC- J..V*’’^ ( 4 

.jjJjOA 1 4jJaj] IjliiaJ ojlijc-lj 

( aJ*H 4 -uiu/$aJI JajJJI 0 • t ja 

1 £ ) <■ °- jj Ajaas, ^»_<aLic. 4-*-J ^ ^ £ V ^Ic. j J -Wa* 

:©t> - 00 . :n-Y ’Jj^jaa" ^Jxll^abJI CJJ 1I 

a —aja^JI CjUI— c-i :Universalism (aaaSLJI) AaajaJI -) 

JjLui^Jlj Lj-uiflJ JjL-j jll ~ '■■■ <j . Lg taj>>iLi ^jLuoll J j ^ ■'■■" jaC. jjjLlaII 

t4__Lal^a (JLilalc-jVI JSj .^uaajdL CLilalc-jyi JjLjj Jlit ^4 aaja*JI 

(j —-a _ JUAJ JaVI J .iillj {JaSc. ‘-lljij JI U JJC- (Joa tillj Lidia 
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jl u _ Ja. tA.ng.^a 4 jjj ^Ltil A_aLdl £- jjll J=uuJ ~ ’ jjJJAa" Jii A^awj 

j j-v^'U y.j 'j ;i_j_aIja 11 1 «> jjLa jjfLi (ji l>j ^i*il Ji gu A JLa^a 

L_uUll ^Ic. Jlo i(j-aLiJI ^kll £■ jlai AAajaaJi (jiaSjj liA . <■ al-wJwVlj 

.<JjV| J) .tfkJ gjill Ajjlill 

2_ aUJI ajSLJI La "(jjjj^a" A^alsj :Communism Ajc-jJJI -Y 

jjjUill j^jljj ja riL lAjalxjl L-ljaJI AAmLmVl JlLill jl lilij i "'I ^ •‘i/'U 
J Aj£La]l (JjSa- jl t_lawj La£ Ig Vi* (jOJt-Uj ^^C-Laia^l 

^_A Ajjwdl j . AAalaJI A£.LaaJI allLOAl JDL-w ja <j£-aJ La (Jai Jl f!*jl 

Lolj .Aia Aj*^ J-' -JjlUll JjLjJ i^jjtjoiall (jaaill ligj ajLuaxiIl A^jJaVI 
ja aJ jjLakI jil jjaaillj JLdl Ig^fraj Jll Sai^JI c.Lii'il 

.£j jijVI AjaLtll AfLaJI (_|-l9 

:Disinterestedness AaJ~o—J j* jj=LI'j 2aI jiil -f 

JLu AjJaaij j jiuia Jl Jjj V AiSS ‘fltil tm*- 9 J (J^Lij J jaw j J (iLiV 
Jfc L^ajl AAl jifl (JJwj u jl t _ i>j Ail jjC- t(Jj5 JiVia JaL jj-i jfcJ.JVI 
W*a J ^UVI jilill jjSj i (J>1»^1I ( T(; ■ IAtmI c-LaLdl Jai <—)jLJ 

. *< t Q 10^1 1 ^ 

jjaw Jl ^ISawSfl (jjLo :Organized scepticism ^klall 4LiJI -t 

£jojm J t _ s iaw 5 (j^l—aJI Aalala |Jl*JI (jiajSb Vj . JLaJI Jl (Jjwojll 

-AjalAll AajaaJI jjg hi 


" jj Jjla’ JL—aC-L A jA ... SjLil °^jj!iiii>Ia" .J.aj < jaVI A fl i tow ^Jj 

I I JJ A lj jX A jll jLil ASj (AlaC- Jc- (jAaxil lA jjl Jl I Jai 

J 5j . jjJ Soil (jC- jj-wiilL (_j<aLaJI a jawll (J JjilL A ■ n~l-*>l La£ ( JjlwoV I 

A_C-LaawII 1L ■>»' j Ujj*j jjAjuOwIa" ^Aaj V jl A >jjA.lll jLall ja jjSj 
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4 jaWH Olc.l*aJI J* J3C Jjasj JLaii^l ^11 j gJb V 4jl Laj jSJj t4 > *1 * l ' 
SJJJJJ ‘o3ji* 4j*l*ll 4jC-l*a. (jl (jiajjij jl Lila ‘4*di uj 3jll ^.3 

4*3Ij <■ -' 11 1 *v i. LaA^lSj ‘^j*jA JfLi ^3 j l" it^ai j jljaVI 1 ^j3 

(JAuo— id jlilc-l £-o) 1-glA.lj J* 44*1*11 4c.l*aJI ^ Jc la ^jJI 4 '■ ':<, a 1 1 

—II 4j*i —ill_J I al .(2 dll ^—3 J—jjj Jjljia. (JjL-aLaJI j c.Ljjdll 

i<_£j — il 4—. laic- 4jC-La42J .jl 4 i. o~~< 44*1*11 4cl*=Jli <"^> j j" ■ "J *'" 

.1—£*j3j I—gliajlajj Ig-uS jj i—aLiuSV £jlaJI J* Liilc. ■ ia-j da. 

(Ojj 3 . - ia.lA" o^iaj jli ‘^adllj 4*1*11 £• jjll .^i IAjjC £a liljjlii Igjl l*J j 
.(j*yjLi*ll Essentialist 4 j1j*J Sjki ^ 44 * 1*11 4 cl* 2 JI ^1 
.4£jjJi*II (»dllj J_£jli*ll J* ^Ijj ^jiC (44*1*11 4cl*=iJl3 ‘4_JI 

Jl. .*d J* (44*1*11 4C.l-a-s.il ^J^La f-' \'l 4 »|1M I ^^JlSll 4 Ij l -. al l ^^jlj 
‘ 1 5 “ Y flc. o j* Jji " 44*1*11 dlljjill 4444 " 4 j1jS j±*j 33j (" Jj£ (jjiLajj" 

j iV'l) LjJjlJjj 44*1*11 dibjlajil 4 .‘.jiSjoI ^c la'.-s l JiLdj Jc. ojlic. (jlSj 
0° "(jj^' 4jasj^)iaV IjjSj* o jifaj "^Jil jLdl" ^j^i* 3*4 j .( £ (V jjl t .nall 
4cl*aJI j^3 jajljljljll ■jpjy^A jA La Lolj ( 44 * 1*11 ojjall JiLii J* jjjjcill 
J—jd ‘ oj—£" —1] 4 h . nH j 1 :liilj jc- "Jacobs <j*uj£la." JjiLj . 4 . 4 * 1*11 

ts — 3 l$j£i jld — a J>1 - ^ J* t gj c. i»_S j*llll J 4j*1*1I 4c. La ^>11 3j3a4 ^JaAuij 

JjVI J-Ludyi (j& 4j*l*ll 4c-LaaJI '_S_'_^>*iJ "(jjS" j>-dj ^1 j .^jljljLJI 

1 —a3j*ll (jc- jkiil jj . 1 ^ AV (_^ij^jSLa. 4 j* 1*1I Cilj^ill 4 lii” (_ jLjSJ 

4—4*1*11 diL*>—. 4i4'l l Jj— i Jj3 43 j*j j ”JjS" oiadi jill jj;;..all 

( t 

‘—1^1 ■ iiL 4^alc 44*lc 4C-1 a-.. Jc . 1 3a4 1 4jl j_Lu 4jlj ‘IgJ -i dj j 4 al"i4 al l 
j JU ‘ > i Lwi J ju . u .1 J* JjJ J^aj ' ^ajJ\> u>Ia (-_1 _jl*aV l-iow t_J__)lS* 

.jI 4 jI ;_jlc. jdaSlila JjAjlil^lj J4j _jlj"4^1 JA^jjj tJjailia-a 

.1 ‘lY. :^r "jjS" ^ 4^*11 oLia. J* JJSSl JJ* J4C Jjix*i Jjj 
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jl la£ tAjUSill JJjia «> <jV" 

1_Ajliic.lj 4<Ij'_ajljljbil ^tjjl jc. Vji— ~ ^0^ A? - (j^ 

_a J!_ ij . ( jj*j jLaali (> aji& dilc. jaa-a (> ^ ‘“’W J 

a ' . : :, 1 ^ ^ Aj^JbJI tlilc-LtaJI (jo Ajjj^jj 4-ajgia 4*=J jaj <illj -i*J OA 

^_a aJ aJUa ^ liSj t" Aja 1*JI tJj'jjj]' 4ajj" i—stS 0* 1 ^V • ^>lc. jl^-a) 

:4j3 JjL ^ IVY 

^jLaa 0* AjaLJ AtlaaJI tjjSjJ 4 b1a jLjJI A^.J (>" 
Jjj—Jj ij f^-aa!*^ gj 4-*^ jAAiLixj Ik- OjWuJ ‘0** - cr^ 

A£.4jutlo (jc- jJjImuJI ijityl ( -'G^ 1 - ^. 1 ‘UJJ=^' ^ 

# j_Jk j ■■■ 0 a eJJjJJ ^ A 1 -sIJaS/I O 4 

frljVI -O 'j tA _ C.j)a-sa\I Jikb UfwU Igjjj JIa&Lj CAc.LaaJI 

.mviHi *jjS," "jj.iwu^aaM jja^i g^' 

a .... \\ 1 1 AjaLJI AC-1 A>lla fjS-ko jc. UoLaJ 4 Iikj 

>*« jij-all O* j jSj J2j 4(jJJJ jLoa!I (j-a 0JJ*-^a jA3-a 4 jjS A) 

1 : ’ i' •>■ 'V ' ^aLaaiil A ^jjSjflooJ OA' fr l i Jift V' O'® t ~ i ' M L>® Oj^ 1 

Jjlaj (JiJLik ^ja Ar-lazj) aOb Jlia AjJ jJ -O^*-* g .xi . /v^l A?- 9 4^ 

jh -y ^a l$J Jj- 'G . «' ,» ■ ■ ; gjll JlaC-VI JalaJ A 4^1 Aj_J4a1a 1I JLaC-V' 

a A_la 1*JI AfilaaJ A^jUka -> ^ jll ^ 4 JLa. U .ajj^iall 

-ij "Jj—S" J' alaij^U Jf^l' l> 

Aj-aAl (jJI j ’ "ojS" o' '■^ 4AC-LaiJl aift> Jjal jlOall ^jill ajLj^l 

"jjS" "^akJI CJjjill Ajia" AjtS O- gj^' j'-^V' s5^ >-5J^ U " J - ® 1 

.> < \Y.:^Y*\ 
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*—* — >-J jl »c L jl—S (jlj j ,jjS tJ^ 

■ jg— . il l A j o . U Jl A _C.', j-s II ,jl Ci-la .AjaLlII Ax-LaaJI JjC. A • ,,.!. J " 4 -. j ■ Ul 

<C.j^ a a l^Jj tl^jLkJaci jl^al JUii jUaj £• jlaj ( _ s Jc.l JjaJ l$J 
(_^l__IliaJI (jJ^A (jli 45^" J ♦'■ a - ''* ' 1 Cil^ajlllj ^jill ^jm AjjS^a 

ijg ^ j j hi a I I ,a Loj jjjjilll A ' i- Ac. 1 .c-n. U j j * t. 1 /■ 1 

j tAjjJxJI Cilc-Loail ^jc. Ai^L., 1" ajj**a ^lx j i j j«..'ii i j 

. (. LaLJI jjc. «jCluJ 

^ tA^alc- A ^ . ^~ij i ^ i■ 1 1 i a ai '—:Lal .^ 1 1 -:I 1 4 . 1 1 ^ 3 j 

Ac-LaaJI ^jLuu ^IxJI ^3 ^ ^ 11 c. 1 ^ ^AxJ *~v * ^ JAl ' j » 

1—ali Jlgjjj L*j 3 AjJaSlila — lA_)AUa ^3 ~ AuC-LaiiaVI ■■**il<J ^ yull l a3A j2±ij 

iCjyl -a-ajl J—li ^ ( j jLaljJl aLolxJI ^JS pj.>■"■ i4_alc. Aj^olc- AX-Laa jj J 

»C1—aaj l^«aj ^Jc- AiiiCe Cj.la.jS tojJu^a A \n]r, Cilc-taa ^ JA jl Lai j 
4 ^ CT^J • ;j Ag *.i]l ijc. Als'lma L$jSlj t^iljlCail ^LoSaVI 

4 — l - rt'c - diL—C-Ui^. ^—3 cLub—C-l * il l' ll pLolxJI A vjli i(JUx 

LaS J1 ja^jjaJ JLa-a {Jja jjaCjjj i ^a *> 11 a v j la a j A ■ ^imaaJla 

jjjia_j a . 'i a l l c-LaLtil JS j>CaJj Aaak. Ac-Laa Cai jll jj^sj ^ ,jjajjj 

.A-laic- 3j^-a 

J JiS (AaolaJI A&LnaJi J^AJC-LalaVi j^Laj l JS <Jjj 3 33j 

^^Jc. oXaloill ^»jjSoialA Aaj^ial S jA j lajjaVl CJ j'■.■■" VaVl l 

^ — il 1 — A jtsLial a_.iaa.i i A-oijl a~lall j Aj jLix-all ~ j»Uaji c- LolxJI AS jLuLa 

AoLaaJI I g ^3 JSdi Aalla-aJl l" il. ^i. l _}a.lj CjlsCJjaVI jjJUu 
‘v-iic-l UajaA Cjaij oas \jjS' 5^jj]ai Lai s .Crane 1 ^YY "/yjS" Aja1*JI 

Cyjlj—all £—a ,JxUjj £• LaSa'i?! flc. j3 ^ Jja-sa*-aaLjl ^ A^-ala 
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Ethnomethodology A_sc.UiaVI d jj Jl' 


Knorr-Cetina “Inis— u> - jjj£" JUc.i ^ 1 u>^Vim i 1 aIIj <jc.Lcia.Vlj 

^X.1_<uaVI "oj— S" j» J$U t> J* J JLdl jl^V t<_>A.j*-*aJ A-J 

LS _A t"(jj_S n 41 jLjjJ jl' Ac-LojJI (jl Lina. t«.Ukll A^ajtila (jc. 

Jjjiill (jc. Aa jfrLo I j cAjaLJI ASjjlaII J (jiUJ^-d' J jaVl <C.Laa. 

' ' wM l (jjJ J Alij Uij-la. AuUaI ^JC. Una (jA i(JSS ^ixJI J 

J. - i\ ^bljLil Igjjj Iaj 3 liljUoj AeUa l$Uajj Aja 1*JI AfrUall £t^aljll 


>> ^ j j t li& d Jacobs and Mooney ”Jja j o-jj^U" 

cxjUu^A djj AjU Aujaj °Aja 1*]I Ac-UaJr ^j^U iAjajac. Ai*^aj Fuller 

* t < 

• 2 i...l UI jaI - iAjl >jj'j'ij»«AaJI I.1J 


cJ _^.a*i>a1I J jaj jj jddl j "‘-sUiSI" J Jal -a "jjS” J j-W 

(jjjuiLua-JI j ilJC. A jj c“t -Jl (jj]l Awii Cajll J dJjj t Jail Ajjlj 

olai AjIjIaaII (jA jjSI jAL frUlxll AjILLcJ (JjSIxa]! J JjjSjjaVI 

_llj (jcUial Lajj to jjj£ (_£^>al JjVU (J t ’A> j USj .jjAUaJI 

C _^lj JSi J Jtfl £*jajlj jAC. AgjlaA AjC- (jAuulj jljil (jJJ 

1^... ii oA_jlill (JA! A3 ‘IJlaJal Ic-jJajA ojlucLl " Jll" d-b (j]i ‘ jjljj 
^ I) Cj jiii jll AajLJI jJajll cl)l*a j diAlsI ULa cA^ <-jA$JI j 

U-^JajUUU jj-*!_Sil jLi—iiVI <_>«—£*j (jVI £jJoJ\ (jl ijjldl £-* • 

jjij ^ t^lj^VI (^aSj tjjjjlUJI tils ^ij .pUkll IjTj-al jJ ^1 Aw ai> aII 
,(_j \ : \ ^ "jllja" .A.i f-»l A aIaUa Jj A a l. -t J AjUj ^>I*JI 


Aja 1*JI AC.UJ1 "(jjS“ Aajjil (jdl o-Lnll (jl Jaa^iLJ " JijS lUJUuj 
<*< <«. < * J"'L“^‘aII AjUUIIj jA . cI lj ^jajI t AjaIxJI tljljjall Ajjj AjLsS J 

jj .. LicLaJal" J a. ^.j i AaaJwU (jlal jj&l (^1 AlaaiU JUial (Jd 
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A ~i Vi _ ui)l (jxj_ la t^Jaixll jaj^jll 1 4-ialj i jll _$2 Jl 4 ; .>.: il li j . ^ JH-1! 

i j j« ■■-»■ -»x"i.AI c. 1 ■n-fs.'s/l oLttLtl Salla (AaaIxJI 4-cAxa.11 ^>j$ax 

.Ajxixll 4 c.IxaJ) jc jj^juiaIa” Igxaa ^^ill ajjx-oll ^gic ’ jilja" aaj (jjJaj 
(4-lxlxll 4 cIxaJ 1 ^a oAwiax I ^ 'A ^1x1! ^xial ^^jaxaIa 4jjj CLiajjI aaa 
1 »lr*- A ^rt < .A■ ^“'1 i. ^-v .'< -Ui» x 4 >1 .A' ■ *jA 5^-ila■ xall oJjAuj ojj»xa 

1 AU- I ^_j]| - i al l 4__ixjxC j <*- jjjiXJ l jijjl lx£ isAaI j 4-xlc. 

. 4jxlxll 4 c-Ixa1I ( _ ? 1c- 

Ir. j a 1-.1 jaj j»L*-ll J j •>■’*'11 ^11 4jL-2aVlj t tijl -}L£lA/ 1 aa^J jl£ 

A _iC-Ixja'^I i_ijI^a1I JJajI SSK 4-ixlxll 45 jxx 1I ^ ^uaj-aAJxll Ix-IaV 1 

j ^ 1A—J_jx a jLajC.Li 4-ixlxl! 4 C-Ixa 1I ^jgix ^_lc- 1 Aj15 I jjjIj t^lxll 

i“il ..i l^jill 4_ la rA 1 ■^..i JoaIILoJI jxJ . JJajIIj SjjAa 4ajjA>Sj t4_-J jail 

.11 1 j .OJJaVI tijl jikxll ^3 Axxlxll AcLxaII ^J-AAsJ 1 A 4jui _j£xll 

njUi'i ^lall -<illj jc. jjfLi lx axjl jxVla S^j^-ixll cIaIaI tilla ^^ixx 

Social Sciences "ajcLua^I ,ajl*ll ^ CjIalfr An .^l u»j$& n ^^1=- 
jfia_j (jjll CjVIa.*^Ij ^j>.< nljxlt (jx j»S ^Jc. jjixli Citation Index 

4 _ ijj jl J*' .., 1 jA ‘IjjAaj jSall la& alix jli AAoxlc- 4 c.Loa" ^rUix.gx 

j ^ 1 1 j aII ^Ijaj ^ l^aSl^ t4-xjla t-JI jlx 4 jxj xjx 1 ^ 4_ixixll 4 c. Ixa1 I 

(_ji ojl_jj jja iAjVI «■"" til —!j (jLi—m (ji AiaUa-u a jj Ixjl Igjlj ((JjIaiII 

il_xx CjIcIxaII aaA x till I 4 jsli£ Jja tliLxljall jjli jl jAiij .CjV jLxi 

^ A ia.i 1! jl 

^ j i.ix l 3 ja j Laa jJaA^Ax ( aAll I aA aic jx'i/1 til jj luSx j j 

i" A i ' "' A ^_« — Jlixl! JjAii t _Jc- — (_ua JXJ /jlll ^ jLxillSj 4 jxlc . 4C- L a A 

j! ( Jxll ^3 iaII c. 1 /i'xNI ^Ixj j^xj (_jJlj (jxxalxxll jalAc-VI o 
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• dl^lS ab a ii jJXa Vjl oAjJm 4Jj.? i •■) l$da3jJ ji tlgijj >- 

in S3 ojjj-ak-ft dtajl ta-lalLo 4 mlc. 4r_l \ < cl. ^-»jVI jl Lift 4 K .'■ ^' 1 . 

{j —A jl£J t f igjlfr Uij djl£ l^jl _jla (4-al*JI __)4ALaaJlj ^ItVI aj^^l ^Jc 
JaUi—JI k_i_jSjj 4.. jflj&i jj^aib JLjJb 4 J l.u 1 . 4 Jl JmiSU ji Jxjiw*]! 

J£jill l-i$_s msj l jjAlSJ cLolxJI jl 1 1 >ijl jioS j 4 K.^aII j£i] j . ^_«1*JI 

.4— 3j*jaJI 4JL «.y jA ^l$jl JSjJu tjjsu yj i4a^lail J\ 4-al»il e-l^i 

.f^-c.y\ oj^a.1 ^JlaC- jC- jjllajj pLolc. jC. 4J1»VI jiuu Lift Lftj 
4*-jj 4—aajj a.l4^>a. jij t jbjjlaJI a.ll^>a. j« 4JLaVI JS 1 j*' 

■ ^4C-_JfuVl j-« 4a.lalL&]l 4 SLcuJI ^_S jbibjVI 


jJ—J 4—JS j—« "jji") Jj" -Ijj 111 u. ll wn-sV 1 J44a. jSJj" — 1 

—$-11 jilxll JS Jjta. .13 t^LajiloiVI jC- i^nlall jl ja jia. 44-Jb_^ioVI 
^jJjl .13 j .4jL.ajuJI 4 ‘ij 1.1 4iialc ^Jl 4 Vc 1 j t^JaaJl 4 .>i^r- i il ■ >-»4Vl -xO ^^Jl 
c" 1 »^~i —i-«J .133 .4_jl*Jl j'irn ^xlc. ^1 .. 1 M...V 1 jj" :^Jj Laj 1^" 

<4-±Jyi ( nU4 > jl- 1 —a3 jo 4aaJI £l uVI ^ dyja .1 ^1 cxjlajl JS 
i_j 4 ll—uil ^—a CjIjjJcjJI £-l_jjl J£ jjj.la.j uJLiUbjjJull j« AjIIc. d'^-lr-cj 
(jjl—£jl jl—a_a 41 I I <Ja*JI jl jA ^jqlsj j^jJI _>*Ylj .dliiaJI _j 44 *j 

•laic-l j jdjl j'ln. II 1 ni' , ~' , iiil j^jlajj (_uala_JiV 4 il ili'l 1 ' '1«. ■ ^.*11 i 

—ai . 1 -°-T k ') 1 ' b jla^aJI oJA ‘ _ ’ 7 - ■ j jl i_4aj " c5 jaLiJI ^j04a^all" jl 

J—4C- jl—JjjlaJI oAj^a. i" ( ^4ijVI ^-1 unniVI 4jl<iO j3a_l JjluU i-jb-aaVI 

.(Y • » Y jjjjj j« 1 • jjjiVI taJj.la<all 


^3 aJalLoll 4 £JLajJI 1 i jLalal jji t 4 •‘n! ^11 A JW AT* Jl dijia. Jal —Y 

jl 4 J*<v>ll U X 1 —jj .<_ualj^U k diLa^x. jjl-ladJ ja .1 jjj jl '. ■■" 
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<LjUJI (JjI jl^aJI igk li»>>»ll tllk-Laa. (Jj 3 j* jjillj JJ$-a "^ai*Jl ^ - ala A!!" 

C 

:"Polly Curtis" oujk ^11 _jj" j' j*) ‘Mj'jj *^**11 killl jjaJI jLk 

J jr- jLjjlaJI oAija. i ^jil jjll Jj.}*j!I jl^a "<. slVT) a Wl all A^LuJI” 

. Y « * Y jjjjj j-° ^ • jpJjY taJj. W o l l 


pxJ t. ix^ia Edzard Ernst "tluxi jj] j J jjj" jlkYI J*kj -V 

jjjYj <—all La£ t-juajll -If- J i_tiail -23 J . jluiSI Ajtalaj ^^JLklill v _ illI I 

_Sj (Jj l n < jjxj^JI) A _-Joall 4 ^lUJl’ i_jl_j£ pg l -a tljllS 

ja j .(jLajjjU tjjjjJL j'j) ^Homeopathy: A Critical Approach 
J' •'o'I I ja l^a-s. JUj 4««n j tAjlkl! AaJls-dl ^^ak 
|j_A .Alj3 .la. ^^k "I jjk iiilk ja!ij Y’ AlV tdljj ‘^jiJajll AlLa. £jjIj 


l^—Jalla ^_ij Jk jjjlkll jjaJlx-all ja OjjYaj Aj 9 oljJ jjll tl»3_j]l 

j]j 4£J2 j (Jjix-a (jlft Calk Ajjk J_pi Ajl JjL "tlixUjjl" jll^VI j£lj 
j ^ i ^TLall ^Yj«JI jlj j jA_jaJI Aaixcj ^sisit ll As t. r - ^A Ik 

< 1 W~-' 4 -Ir-i jjj£j^j La (JS j] ‘ * 14a ("^j-alaJI £ala_all' ja Aj^) A . ta l l 


_*jilall f.l a'ViNfl 1 ’ t"iil_ jj ^LuTj "pkll A^a.1 ja ^ c.lj$JI <_gi 

•( Y • * ^ jA*! t> * • i=k ^' ‘ 


LaSj V^A-salaJI A&LaaJlj ^aiaJI ^-ala-all ^jJI tlil^LuYI ok l IjLa 

j_a j2 _a ^tkj t"plk" kak pYrYI JLaj pi iVim Y 1 lljlro ^ lila-2 

^ a 1 ^ 'l l jLikll 4 _loL>JI AfcLaaJI jl j-laj j . LlA Jj; i rnSinll ^ il ^1 > [ 'IY 1 

Jj=t jjJj jij-laJI jV iilijj iAia.VI pk ^ j j i o . ^-sk ll pA 4 JjVI Jkll 

" jjlui_ hj Jjj _111 jl J-akJ j^lj ‘e5_>*kll . 'Vn .Y' _jAj JJia>-a ^Ij?-] 

j a A _il^j ‘ r I -«l« ' I J ^ ts-^ - ^1*1 j t 'cLolxll -‘ -^V 

l ' ’V j! ^ AOajla-a tclxla&ll frljjji c-Lak ^gJI Aja-*^' j*k ^2 jj. 


*.^11 



j|j_aVl jj N -J _4 I-!A^ ^j2u]l >n‘il>a^fl 

jj _SI — _J jl 1_ a (J^ ■* < ^jj'- ji (jjAJUJ ijj-aLtll lllajJlj 

4jj»ai*JI ~ Va"iU jjjUaJ^JI Jla (JLa^oll 4 jljujI j Ai*lc- t * ) 1 ^Si’u A-jJ^ Jo C- 

.lgjL-bc.1 J£ ^uilj taJ- Ia -a A- uJc . j * n>i l j^a (j& CjULuII j^ill 


* -» «* k_) jSjuiU jj^Sxll j« ^' 7 - ■"SI ■—U-«. 1 . >ij l jjjljll (Jlall j» J 

jJjj L«£ iillljl jjpJI »“il 'J 7 > jj4*4 ,^2 c.Lai*JI ,j-a _jjo£ kiljLij v UJS. 

■.* il t y*. 4 S-i... I a-Lolc Cjl j)> r-il t l^Lba tl H VI mo 

4_dll_jl jiaJI J _jjUI (_£ j4&LaaJI j_gi A£jLi<aII 4_iJajl*-oSI 

4_JJ jUuJI jjaSxSI £-oia_<i]lj Jj.wQfl.ia II <jl ^cllluij (jl Lulc L-bJ Li4> j .Lul jj 

jjflll is.) jji 4 . Aaa^ j& iAjSLoSI 4 \» ■!'■>.II ^xulj > *1 WirtS l (_Jj 3 <_j-a 

Jjj_ia__Lall (j| ^•I"'~m..iI I >>>;' Li] jjLail j)-a jSJ t4jljjll a laic. £-a^_> (^lil i_&-a 

• ^UI jLuaa ^ ^ i 'I ^1 1 a 


ajLi^Lia 54 _ia 1*JI 4 t--l /r~. II ruJa jl (_jawa4J t * *HMI (JlLail t_J*J j 

r^jliill jjJj ejliial dua (j^a — ^ilaJI ^^btll Cj^a-J Aj^ixJI jjC- 4 »j; , LS I ^1 

4 C-LaaJ "‘ - 1 ■ ■■ 'jj" '’j W< (jla —Iglialjwa^ jps jltiSI j Ift jLniJ (jS-aj (jlll 

^ ■ >» A*' 4 (JjLuijJ (jjLaUtli jjjii i—fljl j<a tj_-lLall ^!)L*-li 4jJajl*-a 

. plaixJI (_jl t4_bl V (-i^ll JjStjj 


Iii. ^ a (JjLal^aj uil (jC. 4sliri-a 4 JI 0 I 4j^Ij ^ (jVI ^^4^ Ljjl J 

tel aS»II (j_^a Ac-La^b. ij 4 jfjS-t'uS I ajLiVI JjS/l j ) 4> ^i~u .4 ja 1*JI 4£.LoaJI 

I_a 4»ml-> ip'yiC.y) a^rkl )l >'jLa jj3 ^ jjJajj ^l. lVu uVI Ijft 

AC-LoaiS A4C.Lala.VI 4jj^>ll jjiLill Lei . Aj jlal'j I ejl^jaillj l^-la ( 3 L 0 J 

^ 4 -_j^n r^A 'inll ^k^aLcaSI ^-Le!ls.VI ^lc- jC. AjljC. (j<a jiC-^1 jjic.j (AjaSxJI 
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i—si jaI j 4J£jum 4c. La^. jjJJ ojLiyU jilax 4 J jJsj <jla i^Ltil 

4—DLx (j__« (ji-ojj (^ju^ajl ^Lalxll 4jjj j$ 3 cCUliJi jLall Lai j .A^jluLo 

(_3__LlLoJI j . -^1 V- t4» liA J . p£ i iillV oLaUl 1. 4 .0 .‘s ^gJc- 

< ( 

C-ulL— jujL 4jl * g< J I 4 ‘ . ,~.4 .Ml C-:l^)fkJl 4_uilaJI 4 C.L& 2 JI v_ajj*j (jLLj ^btJI 

<nll f -i£ jftlLall jAt'i 1 £ ;*%] j 1 4j > .n -s ,7i >*il-s. jjL.1 ^IHjV ^<--1 II 

II ^C. > 1 i_)^l i 11 (jl - pl»" 4 jA L gJ 4 ■» . ..I 

4 1 . j a\»J1 4_ruloaJl (j_C. I JJ ■ ^ ' ^_Lj L^_i£i j t»Laln.il J pjjeJI jjc- " 4 i.,il . ..N /l" 

CjUi. Jji. J £_>*i ,^3 «.jJI (jVl Lil (J, - 1 ■ »nj t sfo . LaLoj 4ah4^, (JjLuojJ 

i4__jlj J_^ ^ _3 ^ jiu jJjj Ig 14i (JSj (j_pa*JI 1 fl ■■ i jc. i afc4*i h'iN* 

jl La 4 LiVl ^gi (_ya» ill I g.t^ian ^a (jbjLuu IgjUAa^j 

:<UaJ*JI ul&LadJIj 4 ■al« i ;ll iiiLualjjll 

4_Jus j&ll (jc. 4^ala’ll! iJjLojI j jil 4 J£juix £4 Ifffl>'j’ 1 (jjll 4K,* ^1 1 4 il ■*" 

4_jjxcjl 4__La_jal! 4_J_j$ll 4fLiLuj—Ilail Jaj_ -i~~J I tiiaj (jl lil i aj^a c4jj^J|j 

(_g—3 jIjsVl Ifljjjgau (_gjil Aiajill 4 jj^JIj .nj^l (j^j £■ jjkbjJ 4» j 

£ J ua _jj JJ—aj (jl — L_1 jl jaJI J^kl j)-a — I jjSxjj ?4 j 4 jill (J jjJI (_J J43kl 

6 j g •>! Ia^uUJ (^jJI 4_La jail (aJUJI ^J=dll J ^l&lLall 4c. Lii.jl jjJjVI 

jjl^ »y' (jl ojS>3 i^-a) 4jC.Lai^l (JLAjuLuij^a jj^a <ilb _J4C. j 4-a^-N.II j ^ilc-VI 

<_a__jjjtj ^_3 (jUlIj t4 ~'j«^11 4j4 jail (j^M^^II (j><» 1 ^3 (j jfi_y ■*' 

5(jUui _=JI (j_a djl_rxj^laVI «JA jLa L.la.,,1 ^ it ><-»'! (j^a (_^uj j - ^-fl'l jJ 


JT jl-ob J^J4_luii ji 4ijU (jjSj La llllc (^gjJI 4 jIc.jJI (j-a lcjj Ia^Luc-Ij 

^jiLuaJI JL^VI (j4 — (_jJC' (jlS Ijl ~ 4iS.a<i 4 ajJ (_Jal (*_a t4l]a.ttl 

(j-Jc. <-S J-J. 41 I L_ ^ t_^bVI <■ '' '■>" ^jiC- J ^11 .(-.I .>|C -1 ^-4 

4 II (gi 1 jjJaC- 4jL_qj JJ Cl.W'ioll 1^43 J.Wu ‘4;. CjLs. j jial 
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a y\ ^ j,1 V'K^ Li liHiS .^ \n .all ^ al l ili Uwrij ( 3Jjj- i j 

A « in-. ]| ^3 a 1 j J-X J V — 1 Aiij 1» A — \ » ' li ■ * Lujul IAjUjcL 

Ajj3 f. L>»e .Vl - ;jajj -AK^jJ ^1 AjjIjjIIj Aj^jiiil Ajj$JI (JIjmi £ jLa 
. Lil <ijS-v J^aj <—ilj _^)j£l o-ii .J (ja «■ J*- Ijjb jxJ*i ~ Ajj*_« Aj^jS 

"i^y^l Li] ^JSj 4Aj^J 1 j AoxijSlI (J_ya A 1 aii ^jC- AjLajAi 

-. «'a~'il Stuart Hall "J j& tiijl jS' l " JLac.1 Cy* l j-oi*-Ko Laj^j^j Jorga Larrain 

A xajill Ajj^JI j Aoilajll ' (jJjV l-iAJ . Igiilia j AxaJb t J AC-Loail jjA 

-.A iilill A jj^ll «.llil AajV jjuzIac. AjMj lilliAj 4 Ajj$]I t ^3 tliajIL 

LiaLja.1 ^1 ~ IjJja j AjjLal Alwullj IjjjjA J.iaj3 .Ac j-aa-all j _}aVI j a-iL&JI 
I_j] J^LLa JjJjSj .33 ,jjill (jjjabll A^uuILj liSj ‘-LiSM^jJj Uatiilj 

e * 

A • ■.,4 1 \ jAj tliA 1 ILujalla A,*^la AjaAI a! La AsLjal lift S^j jalja^ a jl 

: AS,ji2«dl Aji.Laja.VI rLil J^LII yMA i_^] 


(_^ajLja_a ji 5_luua dllcjAXai a^-jLojjl ^ JjsVI ^ia*-a tiljlLJ 
AjjuiiaJI AjjgJIj Aj^-ail J AjIjJ (Jjx <A j. nA ii 'l l Aj_j^-il e-Liil te-3-laji 

j^al Ui£ j tAjjjSJIj Ajj^uaJI JjjaIIj AjcLajaVI A^jJall j (j-iaA-il) 

J ij. ti i J ...1. .1^. 1 j jj]| ^ajt. A >j ^ ' ^3 ^aLmUj AxLtil AiLajll Ia. 3 ' . a ) 

4 -.^ A.*-. I I Ajj^II 4jl.i3a-a Aa"l AiliiJI jji ^ic JjShll jIa) ^j^JI I^Jj 

4 4 atajll Ia JAaj AjcLaa ilili ljjai ^3 AjlioC ; A J. .^1 ^ .'■:]) CjIj^JI JSlj 

• • • :Y i jajY "Ajaliill bj&3 Liij IjSaj 


4 Zji j t ^%a.^.' f.LaU]l AjjA (jll jJaill J jLi'i a I I I^A (Ja ^Ijajj 

Sy-A A^UJI ^jA frloLJI (^uj AcUa ^3 aLJI 

(^J 4liA .t^DU. Ja ^Ij Jj3 JX JJ ^1 ^jVl Aj&LaiaV' i^lx^ajll 
— AiaLJI Ac-LaaJI y\ ~ £-auj)}\ Aj&LajaVI <-..l'•» a-\''W a^A jjj 4 A_uij iJjSjll 
: At.^i i ijjAll cLaLJI j! _pV Ajj-aLa-kjll Jl*sVI (_D^ 4>* Ia3jj»jj JjaJ 
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I— Aj^jgJ! j A xA. .'Ml 4 j ja I I ^j_jj 4 tl >1 A, 4J^lx. tilljft" 


J ‘‘S^ c, ^ <L T k < - j IaJ a Aja.j ijjj Ajj^aiwi (JIiLjjA J^a.j a£-°a V_$ 

41—JjL»j 1 ag-iu AAjSaII A^JjaB ^B ft -jB ^Jc. Ajl ^gixj Lq- 4 .p a ^a 

* { 

jl jjAaxj—11 Ug . >i —*J j—C. JAjxj LoAj La g -ia ^^ia-a fbi J^AJ V AJli 

• J^Vl J^j Aic LaAA^i J] £ ja. jll jj_jA AJSluwi CjIa^j LoAjLuc. 1; (jlajut^a 

^J.3*" 4 iAjIa^j ^gaWij Al jiLli (^jixA i-jUjiml 4jjl£J ^.AxJ iilljj 


*—s—-AU a! .A^jlaJI AjSjiaJl AlL-aj <■ -r, jluixvll ^c- Laja-V l ^1UJ1 

i_DLa. jA _£xjjj jplSlj ^ a jjwa B jl La£ iAjC.Loia.VI J u- -B jiVl 

tl , ,a L£' SAAtaB A^c.LaaJ! OLjgJL Aj.xA. .All iJjLijgJI _K jjj J) tjl^jsVl JUil 

• • * ■^ V * OiS^ *-B(J^)*-aj LkA^a^j b)^AJ V ojji.Vl liltjj 


AjSxj ,_£Aa JLaSiJ (Jj 3 LagjJa_^C. ^J1 ^Liaj Ajtjjgil ^jLilaai iilliA j 
lAA Ia I v -,. l Ajl Aiaaill .AjaIxJI A£.LoaJj A^all ^LxJI jjj AiLJljiJi 

j_——S 3 . A g^alxll AcU=JI ■ '^1' A_j^,^ll Aa. x f. 1 a. x l JjSa! V .^ jlaB I 

icLaixll AjAjill Aj_jgJ i_ lU jwl — Aj 3 i_jjC-^oB ^ <Jj — A_d ,j£<aj ^aB Oa J| 
j^jJJ A i« ^^all a_jL«yLj Ua ' • £ ' 1 jjjLujI ^b. Ajj^aJI a . j" iVX■ 'A* a 'fi jagAj 
ijjj—S j j— gJia AiLu AjcLaa. Aj_jA jC. m^II -j^aj V Ajlj iAjaUJI AC-UtaJl 
:ac.' <i£> II f 1 ■ xr.i (> JS 1^ a wl jpLij tA^ ^ »i.>a AAa.^3 ^1 


A A—C> iAIIAA (^J^aI ^ AX AJ i uifiJ Ajj ^ j 4 a»x 4 ’r. biajl A * ja U ^ »T 

^Jtu AaC. U> 1 I A 4 u— -aU jjb JjjiB (j^ 4 ^ Vj .oAA^all A-i^.jlj^ji.ill Jjiall Aja 
(j jjb * * 1 — ^ JjLaS ‘AjA^ill i'lUk^ill £a^. JLbi. ^ja lg 
i->— 16 <^a Ai»^ AaLb ijjjSj AaaiLs JjSjiij aJja ^I^a) 


. Y 


:r^ 





215 



A _J-ljsJI ill!_Jjfrll el_ij jl_j liw)_aji Jl J 

(J_la _3 (J^li jo ' -"fl ' j ' A j'■ J Vi O^lc. (JJa Jl LojI AjtLaaJI j 

^iuuj LaJ ^jjjA elokil ‘*-i4a»oll ^JLaJl o4A .Jail j lji.'H 

jo oJ-lxio illlc- o Jaj o >J J Jii^JaC- (jo o-ioliooll jo £-*> 

i j <1 j ."AiaiaJI AC-loaJl (jo e-ji. ^-ilj m l m% l “ W - ml l j jSj j (elolxll 
t jjluJI ja Jc- ^Ioj*VI c-lolc. jo ojjC. jjjSSj W<\ "(ilala 1 li^ij LaS 
ji j—® JjJI J& ij-lja t> jj^y j' J OJ-^'^y ^ <jli 

jJij jl Li& liJc-j . (J£juo 1I l.i$j j^jj j&\ Jx^i A jalfill iIlAjoojII (jo Al^xl! 

JL-J (J_1] SjL-iiVI jo JaSs fli V 4jc.loaJI 4 jj$ 11 ^lol*JI ebj jl 

jAo jjjojVl i—L^/'oTvll cySa J Ljajl jSJj ‘ jLS&Vl J pi* c-Loi*JI 
a «*l I S 4-ijj liiSL/uj .AjoLlII ililc-LaaJlj clolaJlj -!•*'! biliij bcloi^l 

j__5Loj J_Sj t Jl jj ji.Vl (j-aLi-uiS/l 4jjj 4j i j & 3 j jJO ‘ » jll eLoi*-ll *—i*-aj 

ij .'ll" jo (<_Aj£ 1I l-l$-J jbooll >*i^ ill e-LSI l_jl_ja» 4*o ili-jj jo (_JS LyjL) 
:4JiaVl (j^«»» liA Laj elolxil ^ g c-lo "iT> . V l ebull 


I J i® jajjj J. >1-^ 1 (JjLuU Sc- jloo jjjljS 4.1**Jo tj^ajjl jjalb 


lal Jl ~ s js^ '' r -'.’ ploitll AolxJl j .,A*a (_>■!jj >$ oi l J*)l 4jl .^jalaall 

2_ SLjojS j! j oi jj \itjj ((JoLloII J jjloxjj i(_psLijVl jULJI jj*ojL 

.(eljojS <Joxo (^yja) “.4 jujc- 


el j a.1 t£ a jjJj J_>° (_iSS i jOjlaij (jiyjl j^sJb" 

^ j Ui - q ' I I jjjU'M jjAillj .ljlaij VI jJ*Jj ^in i4»jJall jo Sjjkj^ 

.^ebojS ^wal*o jlU) .4 _uLo 


jjJu^o jjjioJ (_yiLj! 4 ajA ^g3 < jjjjaJjll i 1 iLo\.mi ( _ s ic- (Jiibll aljj Lo 
j m r 1 i ij l J t4__i_jlo J_Jl*oj t 4j-v l *>. j iljl jjl ^jJuLlj i e 1 > rfaJ J (jJa^b 

.^AjjjaJl ebojSlI Jjoj) • J^L® i^llj jl j j’hj j • jaiuj 
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j JC -J ‘4 jjjaj 4lLaVI »4A <jj£j VI teJ jaj LaS Lafr a (jail 
f l alJ I i_i]c.l <C-UaiijLj (ji ^ -. g-a i l e^gjall Lai .«.LalaJl I £ Ij a ) (J 4jL^4 

t 

.A ^JiA ^ SI 4jan— ilL ft * ->i j Jl 0 jLi'j/l Jia ^ ^-.al jl 

J l a"' ij J (jL UJ J <—lik JjlxLj t44a «. j*. ^jl (jjj*jj 

■Jj,a‘i U^' je 4.a. ■ >» l j 4 jjj Laajl 4 Jj jc- 4 -> » >> l j ojlaj janJali 

I J,,. '1 ( ( jisj^all ja <C. _ja^-a ^AjljJC.lj teLaiajlj .^aj^jll i4A jJaC -l 4-)j$-i 

J lia. AJjlUa 4 j]SI ja Uj?. V) (jJ^y V f& iJj ijLill I-4& J jjjJjalaj 

* * * • 

ja 3 j4x] 1 4jlaa jLail ULaajI 4 _i 3 4i_i <jl j£aj jill aliSjll Jj ■ Li,» a~;> a 
4jji — jLiU aIILoj 4 "Li (jj^J La IjjjS — o44a-aJI 4jC.Laii.VI Cjlcjaiall 

Jl jjLuj 43 j .(JSS tljliijjuaiiil 4jcLaiil CjIc-Ll) Jc. jjL*JI _plill ja 
^olaiS Lilians jLic-Li tiiijliixll a^aAaaij 4 .,., iLj. nl ' JLijj jJ*^ . ^- 1 " _j3 j 
jLa 4ij V “ JLLall Jim Jc- — ja-iS .jjjij ^Lik J4C- 4jiai 

(jjLalaJlj jLaaall JLaC.j j-laji_>»-<illj j j ..' Vig a l l jLiu (4 _i:LJ I) CjLiLlJI a4A 

^ Jl 4j4jall t-jUuiVl 4i.i (jlj JjiSlj J-l^JI 43j .t^Laxll 4a4i 

^ S 4 I Jj" frl—aUJI JaC. 4*Jb JjJk. ^liil ^JjVl J 42 JI LiU J) 4 lilL 

gy—S jjjJail J& aLaUJI ja J£ J) 4_aLJI Jklij .X . . • "AijJj 
f —gJ Ijj^J (jaa-bjj 43 ‘ J^VIj ^4^1 fjsJ'^' 

ojiail 4 '■"! ■» I I 1 ^ 4jajsJI 4_ia^lc.VI 4j.L>»";il ^ Jj 43j ■ 4,.j.nv\Mi 4 Sw-n 

^ ^a l ■ u l ^pl . 1 *' '1 ''‘. Kll ■" '1 L'> Jj 4*J jl ^-LoiHuiVI jLa J 4>11 

. jjaVl o4$J 4-aL*JI Ajjj 

C 

1 1 g ■ ..a. 4jai»JI 4X.IaaII (Jj3 jja ‘frLaixil 4^al*JI ^jaVl 4jL_ia jl 

4__3j j j■ >. I I ja jiij V <aL*JI 4jtaili J ( aj 4 L aa l l £• ilaill ^C-4 liSj 

t 

_aj j l .* Vi l fj 4a 4aulj4l J J» . ^1 JjUaj Jc la->aa a-LjjJI 4^*a J J 

l jiui_iaJI j_a (jnali^aVl ja I44C- ) a. r<l 9J>an3 I _^a43_j t<aUJI j4J ^JUil 
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jjjJl L J Ji Jl 4 AiAiLa cjLojui fjj 4jLo&Vl (JA j 

i * 

A _jlail J ‘l A J Jl .la.j iij .cLajJ ^Ic. Ajl jj-l&i*-} jj* 

.-.I I ■ Aijiall AC. i \ci ^ya LlaiJI ^uaij-JI Jj IjjLil tA-aUI ^ya 
j-aj .Aj Al jasJI -km Ja 4<_^a. jjI J=kj J& ajUJ' J 

^ | 4jjLulaJI Aj_JI ^OjaS (jJJ £ Jail AjIaC. cUa oliij'iU JiaJI 

^_II _i .12 ^l»II > ASvLc. A) Lu 2 £• jLoill 0.2A (jl <illj 

.4_ixil*JI AC-LaaJI (J^lj AjjuuaJI Aj_JI ^y° 

; AjmlIaJI Aj^JI Jl (j j jl. "> ’ * ^jIc-Ljaj p.Lal*JI 

( _ 4 

. 4 _la 1 *J 1 Ac.LaaJ] 1 . 2 a* Aa^-oJI g^ll.. .-lAll j)A AAwuaJI Aj_JI ^Luix -I*_! 

J_*Jj ."j)J"_$ ' f» j > . '> 1*" iJJojVI (jj^vijxuB (jA (JS CaLaJ Ijlsc-i -22 j 

^ 1c. ^ i (Ajj JIB) 4 _!_jjV| 4 —sSIjaII LA£*jl $la. 4 j »ai a - l l AjjJ ' a; i l a c.) 

J a j .Aj-ii ^kll J Ajj Jill JjJI li£j -fl*!' J J ^i-nVul l £-Ia1?.VI 

-Q^'i j t4__j<al*JI ‘“’l ■ (Jib S|_ja1I . 1 ,1 ^) JJ Ai ' \;> <—2j_)*-a]l 

(JA*j gualaijl jys -iSbll JUaJ^fll AsooLaJLi cl iUS J] Axjjoj a JaJ 

ULili> J si ^li JiJi A^i ^is ^ <m f ic. j) sjuL-Vi J sijJi 

4 ...J b pJ _LJ| ^VL_a-a 4 I jlaol—l JL-jJI (Xikill J AiMI 

4 ' > '■!■» ^_ 2 AjIaB J 1 A,T Jl illL^ajj 44jIa1I J II,' lU^jl^iSJIj 

"4 _sjj 2 j jj_lu" l.i—iljjl J ajLaII J °, ^ j LuLaII J 4jLJI J ' j 

t JjU-il l J ^lila ^ji UJc. t JU. AjI Jtj .Peters et al. Y • • Y rV't 

_ji»jl J J;^SJI _) ua"iH IjlA 4 . V *a f>^2 J l-ifil 

>■ <».>i 11 Ji.' q J i Zuckerman and Cole " J j 0^ Jj j'" ^ &j 

11 (jLi_) c cs B bln«il 4 AjaLJI Ac-LuJI bjiua Jl ol_JI JjlLoj 

:Triple penalty "4jj^iUI 4 jJ^SI 
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4 jc- 4jj^x ajJxax ajlijc-lj Lilsj ^ixll i_ SJ_}xj j_£ jaJ i'i/ jl" 

^1 ^xSjjaJI j/).,„« jc. ~UU 1 alkali jl-Cill 4jnil dlijj 

JjVI _}>'1' I.VA jjJajij ( _ s JvUI CjI.Vu.ii1I iLJj .I!vjLui -_aj^dll IJl& j£j 

« ( ( ( 
o«U£ Jsl ol^all ,jlj jIsjc-VLi jgjalc.] jal Cia iaLal*JI jx j~- j 

J ^_ 2 ~&1 •■■ j 4jli < ^qi»xll IJa 4jM \ . y>*. jl£ lx£xj . J^jll jx 

4_jxlxJl a^jJLuixllj j^xljjlj tAjjljll jgjialjJ jx JISj Ixx ^g.lxC. ^3 eLmall 
^3 alkali -iCa ^ 9j < ijjjxj £-_jS_j ^^Ic. jx dliA ilalljj t4jig nil 

l j a cLalxJI j"'' 1'..iH 4 j3 ,^_:LxJ ^ill .Vs. 11 ^Jl t*i Wj lii, j i4_iaLi 1I AC-LaaJI 

(jLa^)Sjj" .Jcjliill i |K,11 Ija jx _>iSl jl jiusli c. LjU>>i j$3 i i—illiixjl o.va 

.UYo : a£ "JjSj 

' J_j—Sj' "jl *aj£jj 1 iij <.*n-^ 54lal£ JJC. 4x1i-o i4gjc-v11 tljjl 
.^j.,.,.111 £ jj_jj 4jlni.ii, —xl jLjajxi) 'y j iAWt^hII CAg . -a ,jjllj JjjaSI ^j.aixj 

: jjiui ^jjLi tilli c*j 4jIjIjS "JjS" J^ uj i Jjtalljj 

# 4 

LjLaJ ji£l ^ ■>» Jl jlS ^53 tjijJl alkali 4^.1 jj CjLiixJl a ji& CiilS I j 
j—C. a j Cjl j iTijx t _ 1S» j .VxJj . jjj i *it I I jjill jx Jj^l i. ti.-i'ill 

Jl _ xjl jx c LolxU Status-sets "4jl£xll 4x jh a jl (_ 5 jl ^Jjls lAjl^all 

JISCI ^_1J t^iLuVl 4 in'il’s'lo _ > )JC JISjuiI jn jl^ialj i'm V s1 j Cjl > j.,'ll j 

. 1 ^Y't: > AY "JjS" ."^LcUla 

4.j.a. ._m_)ll 4 j*1*J1 CjLmujjaII jjj/ill j_ ;^-ia! m J] ' JjS" ajLiil JjCii 

Cira. iAla^a. _ic. Ais. JJj jx ^C. jll ^jlc. lj*) lj>Si Ji?Jl 

j__x 4 __jLJ1 ^3 X 3 ^>^lajl ^3 al_jjj£jl ^Jc. Cj^LuaLaJI i" il v.. -.11 .XlC- ^Jj 
4_i jlix 11 H ^ £ |»lc. ^_S a^Uxll CjLV _yll ,^2 1^'lc- jjL-alaJl JJC- ^ ja^a 
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_a Sj! _^ .'ii i l aVi l <- 1 j ^ 3Sj 11 a .(i HV . ^Ic. ^gi .Las AiLaiL aIuij 

fji—i A fi t ■» II J_ia £- jjJa jj JJ jxll f_yaxj dj33aJ LaS t Ajj wl l djLJ _j3ll 

ft l_jjl - Jllall Jcu-i ^Jc - dia- 33 j .JliLVl Alddj Ajig^ll oj^-all 

JL_a-a _a dj^Lalxil 4Gjjij oLdJI Jd dlla.j jjl 4i_lljSJt l!)ljC>j 
I jli ... 33 tt-jjajail Ji 4-1 1 rn% >>i dl^Llia pi** du_)=J J-** ‘cs^ - ^ 

(j* o jL=J L .:Ja (jLLi jiALjI ji <jc (Ajiada) a jdb-o jjC jl ajJili* Asj^Ioj 
j ji ' 1 Jl_xjll Ja ij\ JLaJ (J j . JUiaSn slc-l J*J ^lad^l ^'■ 1 '- 1 . 1 

^j _a ^_c- - ^ ■» 4*^a-a *l_ja.l ^ Ail _j£311j _jj3c. . Jljjuiil l3A Jua .i L ll 

> t 

"j L _liallja. J_ijij' ■* j j 4a3__aJ-all 4^1a-all ^3 ^_jlxll j_g3 ol ^all till Jiul 

Ijjc- Ai-aj jaj tY * * Y ^»lc ^ (_yki^Lall Greenfield Report 

~ j UI I Jl_i-a ^_a J—axil £il y> ^ si jA\ JjISj jJJI JSUiuJI \j±£. 

J-a jl£j t^Ux^l^iSill j Ajj)3igJIj t^jlxll) 


. JjajJoAllj Jj^^oll (_> JJa 33c 
.^Jill dJJ^jaJj 4 _jj_ja]Ij JlxJJ Loj3 Ajaliuill j_j.il jliiaVI 

. jljall jUa-jl 4-jLoc frliiji j_ji JuxisJI jyj j jl Jill oLc-l ja j>3c 
. JaxII j olj~v.ll (jJJ J jl jJI ^ jjjy LaJ Aixjlio J JaxII j jg > a 4-laJ 
4 lit,..1 1 43jjl ,jc pA 3x 11 l^jl j3jlj sAjuij-oLo jjC Ajslii Jxl jC 

* ■'■'■ **v 1 1 Ic ^ u<all j_jj-njui jjl _J JJ 4 il l 

,4Jux4 aJcaj ^-31^ ^LluI j_jJc Ajiao A jig-JI o j j tj^ l l ^jL-ai 

_3 _ j ■*■ V» _ill i * <1 -»■ j j I j_jJc Aj-alxll e_jjia<all jldcl j_jJc 3jSlill 

i’*4l^ ^ j j^ ^1 1 Pir 5 4j_j_^*-fil jLwuVI j J '■' “4 1 j_jil AiLkia] 4 A 4 A-Lolc 4—ct Jk 4 

dll j l ^ *11 j ASja-cil 3jj* i_)L*jSV iilja lj3j V) td JpJ V L<w> IAawuj^jII 

■ jj.ii'i^^ll jl ^llxll A jig 4II dal jl g < al' A-saldal A^j3 ^1a \ g i^ * j (Jill Aj J 3^ I 
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(_£—sJaj j„ jjx") j_$lj — Alsu Aa. jjll — a jj.'ViaII i~~ ij-n. i" <Lojta 

.j_34_uujj4 ^3 (JaxJ (UatLaj a^lL. (jjjjl*_JI Aai JlaliLi jl 

— ia]j t(jjjjAxll jUaji CjsJ JxuJI jjSI .>j Jaj ^Luull ^Jc. 

A — a.ji<u> 1—$jl JjJJ ^Jll AjjiuuJI Jm Ajj-JI JjJ j £ >l»-J 3 J±H 

.(Y • • Y:Y1 jjpjj jjjsj) .jjSaII t> ( j$£L>j] 

— jLq AjI^J <iaij Lir*..Wi tAjxilAll Aj^SxJI aILu-o <jla t<Jl^ AjI j 
A c- t-A-^U A < j < i i * >*i l \ 1 \ tAjjaiiaJ! Aj^JLj aaLlLcJI 1 . j~> " 4jj:I_ja1 

a£_) 2 >JI LjjlLlj ^pll I j mV) taAA 4 jIaJI A Ua"ij .4_*Lc. ASj^oj ^LtJI j (4jJUJI 

(JjA—- r -j A jJ»ll CjIm _M^aJI A _]SjA 4j]I jailll 4j‘l . a 'l l 

A-Lclx J I 4ij*jJI 4j^iaj jjjxj V LaJ jfJj t^Ltll £-j_^uua _jau Ig'ilg "3 J“' 

I—(AjjLwi _ill >"il« a-Oll eA$J a.'i)> ‘Laic Ajjj 1 £ Rose "jjj" j*^) 

LSJ— ^J1 j_j** oltj ^ nil jin 11 £• jj.a.JI (jjj Y • • • " jl] jS” A*«a_jJ 

( __ s —nil JJjxJI (JS Jjl jSaIIj ^yAa. .|^_i l».i jl ^ixlij .jlaMj Loj3 jIjAjYI) 

^ LrJI 4 Jl J 4 loiillj 4-ia. jliL j ''»* t" J”jjLa^)Sjj" l&AAa. 

aIxJ— uil ^)liui —2 ^j-fcuijll ^1*11 ^ e-^ii Asljj V 4jl t*n-\ {^^aw^II 

— (J*ilj Ia}3 LJIjjJII 4ji1 inJI 4^_^aJI jjAj j (IaA . ol ja!I 

j — \\a ill Jl£ lil ‘ «l"<— 4j^Aj)<n ill JaLftjVl j j • aAA ^3 ^xJa]l J ja 

_3 aJoLlu —II jj^—SLy j— J 4Aui— laJI AAjaJI >_ S3l _j<a i_uLa_lj .^uiut j^JI 

4_ )g a f AJ» jLajI (j| 4ijLa jLolJI ^a.Vl (J-<»l*JI (jli (AaaIxJI dlLuuuij^JI 
.jm JJaJll <_DU jj-a AiwiIjA jjS^ajj i^alS ^-tij ial_^JI iJDLa (_>uJ 
I.. I.UaJJ (4 _loLl!I dllcLaaJI ^gJI al^JI (J_ya.J 4_dlsJI >" vl A\ C)}j 

(3^JI ^AAAwisUj 4jL.alx.il 4£.LaaJI j ^IlxJlj ^%l» II "AauLmV I" ^jaLLJI AjjLa^a 

.4j_j_jSa1I jJjaJI _j a 
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: A 


■J) U-»J 1_O ( _ s —1) a j __£jj ^ ,j n . nV' , nl l ^lxua.7’1 {Jc. Jja 

1 _jj A jixjl j_a ( jxula .<_ljl_jaJ .iai j-a iJ^- .AjaUI A£.LxuJLj 

jl t£-AjaAll ^ ^1*-11 JJ-*J »Lal«JI <J-a*i A.u^llc- iij^a (J .ft' ‘ M (J^J 

j\ '< jj^aLa jlj£ (j-a l$i LaJ iAuxslxil AC-Laail A-lk x LuiS?' A ISjfr ll £-JJJ 

£t_Jaljll c-l iJI liA jl£ A3 j .l^ic. jj*j j *LiaC.7l j»ji t l ^jlJa C -l 

. j j »*U c- 1 a'WV I <iLal*i Ajtalj alii /jj^j ^ UaLoj 

Cjji.1ill ^Lxua7l JjLajll JISjuI ia.i (jLuu ^-2 Ajc.lxua.71 xjUxi^JjaII ^jic. 

^ a 4_< - * ■ ■■ jj l cLxdxll Ajuilj alii jl£ Ail La£ t^JUil ^Jalo jC- 

jl »*■ j-v j_a ybJI Aajll jl l$J3 i_paj*A! <j^ 

_II £_^aia-all A_JjAjaSI ^jsil i*aaj t^ afanl l Aijli A_*Axjta ^^Ic. JjJxil 

2 r. 1 an U p .A.I a aI I oiA Jja jli . A- U xil J xa l l AjaliSI ja lia lijia jl^ c A a W ] 

A—IaLJI A_C-LoaJla .fjJI LuxJij 7 tlgjii jC. jilill jjiaAiJ Auakll 

Aju^a J i_5ill (JjSjaII gr jjxaill ' »i ijl ^Jaalla j.- x*> l» A II l- ' . T xi* v> a ^-3 A_u_^oll 

jA^alte- 0 ua*J Ajjj ^ jl jxUyi ja j»C.j]l ^^ic. liA . j>jjiua.lA j 
(J7U. ja A-aUJI ^IxiUaJ AiiJ Cj L xa a^ViI I jJjSi 3j£a Jia ( ->$ ^ -aj^ 

; j3 Cil. xa, >xi\) —SI if jJI _>11 ialxiiS .Ai jxaII Jil-AJ 


. ^ J^i 1 A il,i x-i>x^r>iSl jjjJj S £ ■ J.' Jajlj^)JI iic 

f J gSa tj—C. ^ ■ lauil lijl^al ^-vu 7 <iUi J jUic.71 Ja*J i^>JJ 

J3 ^JaJI ^ ^^xaj^aiuxill ^-L<ua.71 (ji ^>*71 ^ La JSj .AuxiiaJI Ax-lxiaJI 
^ala ^7Ll ^LaAA7l ^ iiJj tuj UA>’ jJl ^gJi ^jiajSi jf- lifaJ A^j'^xuaI J_ca 
(S JLc. ^J2 n Ji-xi ^ Uuxialj jiJJ liAj ‘LjjLsjj 4ija^ll J-LajI ^2 jJa_piAll 
^•Lxua-71 r -> S» , 1 Auxxii L) AjaUmj AjI£a "AjaLJI Aijjuall ^ ^u a^aal x j l j.Laia.7' 





4-iia_All LLjLiIaxJI ^_ic g j * w-lLual ^),ill o^A (_Jaa ^ Qla j ^ 1 t Vl . aau a!1 

c_jjJa—Jl j)A jii£j LaS <4 j» a £jl yn ^3 Jlla-Jl 4 u1aC c'jji 2j.iaj ^jjjl 
4j^)j jjJa__ll ■ — A•"• iljil j ^uajliili vHAjIaC j i4_iliJI (Jj^lcllill ^J l£^lc 

—2 4 - :.a- ?y (_Jj — 4cjIJ 1$ *^aj V 211 l_i:L=»JI La! j . 4aa1*JI aLlii! 

4^ jjll aLiaJl ^^Jc ajjj^al! iJjLlaaaII j 4-i*jLiJ! (Ja!_j*JI a — ^ilj]l 

(*J—s- 3-9 JLa. ^j3 alJJj _j ' : »' i J -13 j .j»^LiC ._5 «.LaLtll 4.i,ig n< a]l CjI^)..1jlja3Ij 

. t *|jU 4 ^q .'.~ v'',,. | Lai JjLoa i4ja!*JI 4c- I ^-^!1 


ojoi—aj vlilc ^ j! -V. L 4j^>Sij| i-lilg- La-^ ! l ^jc. ■ *!■!» "'■* j\± j '-»' k 

j >—a —■ ,ji>»!l _ill I Alia 1*2 ^aj t jAaJI .j^aLa. £jl2a <JL)I2 ^j.>! ill jjA 

4jjI£aJ J > , k . i j ci Lla j .^jtllixJI Ig, AgSj Sa*I jIaII 4_ia1*J1 AjIc.La*1I 

(J—-i a) 4—A* jliJ! 4 j jSill! LjlcLaaJI j>A j;Xll 4_j^JaC JJ (j*iljll ^LajJajl 

4 —£ -\ A\y )j I jJjJ—H j <4._jIaN 1 1 ALi!_AJLAaJI j ^jjl j 4a*aLa*a 1I i_jl^*. 4 ^! 

o^.\j Jjg) <3 - JJa jac ^Jl 4ji JyZh ^aII 4^ LLa^ll t (o2*jUJI j 
4iLjaj . 4_a.jlll 4jl-J J 4 jj£i 1I <Jl)lcLa*JI jjA — Cjlij j ] I jjA Lj3j ^3 L»aa 
<_si JJJJ 4_ila2 All Cjlgckjjll j 4j*jLiJI Clllgc>.jjJl (jl V.Lli" t,ill3 JJ 

t m 4 

jaIs t4jjj*^a 4jj£a 4 c. I a . -> 1 <_£jj-aaJ! 3ja.jll ,JLaL=J Lai j .(JawJI l j .>■« i 
3j— 4jl, V: » J jjjLUiiajja' 4 j (J jj (_£3l! 4^*jj jL^VIj lilljj tjj^AA jjjC- 

. 4 i <-il a. 4*1 


(_1*-?J jjill L, l.Uoll J4*ASJ 4jj£lll Cjlc-LaaJI (jc. " <iLla " -Jg ay> Lil ^SJJJ 

C-djll t>Hllc. jA-> a I I (jA 33C- (j_jS_^*JJ >.iS'I aLaIxJI 

cJja) s3*Ij 4_a. jlill 4 a1*!j 4c. 1 a> ; JLjJUaII JaLujVI 4 a 3 j) j j • ■*. • (jjjl 

a.S A (^Jj —«jjj .(^11 . .J ojill gLiAjS gLolc tljjjjS. ■!! Cjllia. gLolc. 

— a. 4- JJJA 3_)~x -^<3 gl j__*l jjA IgjjSjj 4 ja1x1I 4c. 1 a* " jjC S^)_j*Aall 
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Ij t^aLdl lliajl) jj-jaL«-a]l ^jlVfill £a 4 A3 aJI <^3 AjLi Aj, a A. j lLA^jh 

(J_S ( J u'i ^^jilJ £_Jj]I JL^all Cjlj AjJaJI tllLutujjjail AjaI jll AJUJI £-a 

, j»jlxll - V«*4 AjjUaJjJl aJLuI jll Jlo c-L aL til 


^ Ij Aj». jJI Aja^jlik jlSiS/l J j ffi'il l £ 2laj J] jiaJI Ait j 

2 Uo \ J a Vl ^JLo ja "liLla" (ji Aaj tAAjjll A_Ji.lA Ajj£s]I Cjlc-UaJ 

AaLjajfb I j* . ts _ajj 4 jll flx-ll iaLul ji <^3 oi jail Alla j. a . H aa l l jWJI f*4l Aj'A? 
-iVi I I ( *__Jaj AjiiS 4jJ jA U qjjj "iiLls" Aauijj ;jill jJ*ll jilaal (jl J] 
4 i~~ A ijljVI JJ IaLujJ i^^juajll pUI' diLaanja ij^lo ulilj )^»?» JI j 

.Ajjj^A j jSj La LJlc- 


VA__baI*JI Cll_C-LaaJI AJ jA “ JVl ~ ^Liaj J Js b I iUi 

; jJJ 4 », ,i j t il i J Aj^ib llliA j 

A _3j*jJ ls _3 a_aball £-Laia.VI fie- £j3 ‘■libkjjlal jfWJ ”1 

La Lai < 4'» * 4 mI f- Aajiaia Jab Jo-J Laj bUlil Ljj^. ja o jbaa Ajal*il 

M I'M i s* jj, b_ jj ^_ic-l Vj .Ljjia-!l i- j b*J j^2 aJ ( ->g &aj V 

^_a ^ba ‘ "■■■II jSJj 4 La ;JaJLa ^ ^.jL i ul l jl AjSkJjljiJVI jbaJ 41 jIjLu^.I 

i, _ijl_aj r ' j ^ jLUl Jjjajll jjic. (J j i -n~> II j»AiLJI jUj ijl_jl^)ill aLIjI 

.J > ■ * ' pLjaC-l j l ia I ^3 j 1 4 qL*v ^ Cj Lji . * . ' ^-a 9 4A a 

4_i3 £JU Aalxj^all AjixuSM L>^y 'A* . 

,*. _^ ‘AiiJua J M ■ ■■ ^ AjJj.il &Lal*JI ■ i'w l ‘i ^Jl (_!Ls*jiVIjI 4Ai wa <JjLjIjA 

al -olxll jxAa tji II jjSV 1 (j-oJll ^1 JLSa 4^11 j jc. ajUVI 

^J>lJ Jl _Ij AjaLJI Ja j ^KaI I ^k>ij aDLI jj« ^ ja-l J ‘Ala 41 j?. ^S->Lj 

,' I 1 -j ^Jjbll (Jjl jVl cLaixil AfixJL UllA a jlS I—43jail (J*Jj • A jlJkJ I 
J *n c-1 ja.) IL£j 4 AjjjI jA jLaa jLaJ jl Jill ilijl J jiail jJlxll jlSab jlS 
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aJj—La Jl—jj 4... tt /ilL jj^Jj 4 ( jjJ.Vt jC- JjaJ (UiLSIjall j 

aj—A> J—la J. J-i'i-J (J ! a ll-J ^ja jjl Jc- — J*-ll J IaJu] 4j.a.Ti jail 

(_ja _)j-^Ixa]I ^ *."'. y a]I ^^3 ( alaj! (JSjiL (jSlJ — liLlil ,ja c^jiiil (-'jLa.j^JaVl 

(_i*aa-^J Cy°J ‘^Jjjaj ». *>J la jjLjkjj-J (UlJI J]l N 4" jl 43-N. 11 £jaSJ 

*1-alxJl jja ^ aVl Jl (JSjjj i&lalxJI ^jl J JjljjA JjC. Ijjxj Jj_jajll Jc- 

.(jjJjlj^l j c-lalaJI (ja (." iKiJi j 


fj —2 (jaaui-aa— Vi a l ! £•1 al•>*)/1 J. djla. _jJal j Jalo jj- 4 J^J — Y 
!_C J—=u 4-ial*JI 43 ^)*aJ! JUjl Jj jl JJ Jl J_pi3 tA ja1*J1 43jaa]| 

jj —^11 a3jJ—S moJI 4jjj]I (jllaj gr jlik ^jJjaa Jc. j 4^* aajl jLmuJI Jc- 
H Jc- Ziman \jlaJj' Js-lj lift - ^ja 4£-ja%a 1 $j3 (JjjLuju 


jjl_ill Hi—-is. $4 _mi— slial] 111 3 '■» 4 ia 1*JI 4c.laJI jJjaj 

Jj Jl j i,Llj ‘^ a j-la jaC-lja 4_laAl J4 jlialll i a jj ■ ..11 

(. "il r . J(V> a (jAj 4 j3j ( "’ 1 i. -l^ ^jjj la ?■ jl jjj 4 4 S114 a (,'~; Jl4 Ja .J al_)=Ma 
,_ja.- 'a —jj 3—ij .4_dj3]l tJLlljaljjall Jl V 3j t |; _ ff AlLall ^yaxj ^jHllII 
JLaa—jl —Jo jl 4j>^a—i-Ji (Hl!iljuil_^a jl i4_a.J lja.j i $-J HlUaSlia 

Hlj—a_i 4 liA a Ic.j jaj Ujja ^ jlij jl 4<alc. dill Jalia jl 4jjjj£]| 

^gA laS tCjl jj^lia ^lii tlilLlka. t4jalx]l <3 ^*a113 cll& Jc- j .. .b 

. Y • • • s A ' jlaj j' JLJI jjSalll jl 4_liOla]l Ixiaji 


I jl J tj.ua ■ -vll < J Jat-JI 4a3 Jj i_$jll ( *_ujl jljAall £_jai ^jl — V 
jC. 4jj^ja». (Jills.jJal Jalij ,jai3 taJj3s_a (—sSIja (Ji-lj Jaiia Ijjaj 

liLwa jj tLiC.lajLa.1 1 jLjjj£l lijlj l ^k i-vV I jlil J3 j .AaalxJI 43 ^>*a 1I ^IjjJ 
(—iL:—uil 4 Mil J 4..i.i,. Li Jl3_jil ^J j* _jkj ^pwiS 4 4 \\x a « kal ^a ^J i.W j la 



AjC.^j jl 1 * ua Jo_jj^)jJallj 1 -n.j*^ (_pnl Ik j£3j .Ajl_jaJ 

.1—julilu £._ ijA A_d JAaj jill (jUjuJI AjC-_ ji ^^ie. Ikj ijNjjU/'ll AiiuiVI 

A—-iJkjLaJl (JaIjxJI IkUjj tAja^laJI Aj*^.^a]I ^LiVI Liljl 121 lljV 

oJ — k. A A . 1 - j ^IjjJ ^Jj ^g"« < *. .-0 i ) cUkl] jj-v'21 ^In 

C-l VI p-Lalc. 4 il Lvl ^J] cULJI t _ il Lvs ^Skjaj ‘ ’’ua iAi^ueil ^Ijj! jo 
jl Lul ^lc- kji jl t jl£ L a.l A-jjj-tH j AjoaVI j-«j • AJ-la>. jL> j^gllj J jj-S 

jl ^—9 A-akoll Ajokll A&jjlaW jl jji t _' u ,ill je. AjkVI (_gi e.iJI ( ykwi 
^_ 3 iilujV J ■ La £ok-nl Ajj j;~ 1 ^11 v" l\ i >ll jia'j? I j ^-ua^LiJI (_gkj JAi^a t" ■.» j 

(j—1c. SSK A—Jxixll Ai^a-all ^_2 jA^la Jl ^ 1 a'i ■>V1 ^Jc. ^lilull OJ-ii 
^j/VniM V La j£lj aKi& Akk jjlij igjjkiill iHj j-li. Ajj jS £- 

kjk- L>° tsr A * J '' Ajl5La ^jlc- AjaIxJI A9_^coli (_pa»„,l 2i_y^kul UJjui jA lA^i^ii 

.i—ijUtoll jo 

* ^ ( 

^-iL ^jLsIic.1 Akkj ttlokll o j4~> oil gjLo22 I A3 ^lo yjl j-r ll-v i j^J 

. £.-ujl Lllxijl jLoJ Akk j 1£jojI lc.j^)Ho j^yoC..ll 

1 —S—x^a_jl c-LokJI I g . o . k'u i n J^jll Cjl JLi_j]I kktfl ^jic. jjjjll lljj£ jl JJC 

(JasI iill2 jli cC_jLk jill oiii Ucl- 4. i—jLuj JLakl £-a j »a1 M 

j>A jj—L ila (j—a C.1-*1*JI j^-3 ^jJc. jjjjjll (jj£j (jl ^gjl ^Ikjj .U& lik& 

k _ 5 —1c. I —jjjalLj (jllI (jkll (j-aai Jl ^-Ikj Siilb (JJ (_kaj g^J tgj-alkll 
(jj- J oAj) >^oll dlliMaJI (_uok Ik j t^aiil iil]j t/ia -j.-i~-a j (^jlLxuu) 

Jjkj jjlj ^ Ikl lijl J . aJjLci^o ^j_jLk (jjJaj-siflll (jj_>a.VI jjJJj oLaluJI 
t<_) jl*kll l (jo ^-l^jjVI ok g^La (jjJ l^jljjix ~l iOkjlmlj Aj<oixil A&LaaJI 
A—JjJiJI AikVI <jC- Ajla.Vl (_ji ^Ixll (j-sx» ^lA'l<'ll ^-LakVI (ok JjiikaJ 
'—i^jl Ik gjlkj jl J .aJ oJ^AaII jjkjJlj ( alxil jL^)Ok L _ ’I ’ ■ ••' ' (jlajj Loj3 
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(Jdda— 9 Jj t4 jifiUl) A. C.I 49 JI j f.1_aLtil j -UH "4 At t l<‘)I I \ <\ ^ «■» 1 

4_iaifv j Aalilllj ^„'yy a II jiuijj Ajjj Lil ^j»*< 4j^a]l t"'l 1 1—VI 

I g -H -s jj j Aja.jLL jlSaV 4 m-4 4_’j^3 dAclaa. ^1 j^dicdl cLalaJI «Ic.JlLlijI 
—£ ts—J] (Jib j* j»AjlSal jj^waj 4-jiiS IjSj t^jlc-Loa. ^Jl 

. <—lj_3 jC. a'i-k *11 -J.H AjfrlaMl I Ti l J~y 11 l I jU-»/'l l J .^_W)ji 

j a IjSj (AaaIxJI dilc-LnaJI j*a (JaLuijj - fUl jV Jib 

U M 4_ia.jLiJI dlLLdl oAA j in It j Ailiill ^3 AjxdaJI dllc-La^JI ^ jli. 

.ffruiSj)} J ( - » gI . a* 1 cLalaJI Aj jj Jj<;.Vi ^3 IjjJ t—»J j 

:^VI (> J4>U 

4 £ 

dllc.LaJaJI jldj Aje-l^yi oj*\ ill i" '*^51 Vi JaS t^ jd>l 1 

jajjjjj a.U 1 AjluaVI AjuiIjAII dsJI jLaj .« j^-n-VI dll ji ■ -'l l ^^3 4_ialaJI 

j—£ <*j5 (J jj j3jJ tdiLmluJI ^ 1£jjJ ^ ^^-alaJI ^oj^oll jc. \ ‘l "v 0 

<■—Sjjijjj__S 4_uil jj _lc- 4 jjuIjJ dijiil ,13j ,4 _la 1*J1 t**'I j *11 <^uSjj 

1— a&y&j .djl imnJ I AdlkijJI nv. Cotgrove and Box "u^jr j 

• eeljall jddn 


^ lc. j_j£_pll jjSS/I 4_ia 1*_1I diLuaui jxJI di^LiLd dJjLa. .53 j 

(JS dlLuil jj ^ullj .->la II jC. 4»alxJl ^aj^Lo jjjj l j.tjiSl dlLaaxj jjoll jjj 4iL5ljtJI 


Nowotny et al., Rethinking ?—Ull <j—i j£all SjIc.) r-CLjsj ^jjj" j* 
" Governanace of Science f - >—1* 11 5 — oSja.:"jllj_i"j t V . . 1 Science 

vijV' jj£ <>>\l J >il ■ niii jaII jjj 43^l*JI jJjSjuaII aAiii. JiLuj • • • 


jjdjj-oll jc. a jlda-a 4^olc. Sjiij j»J3j Lc£ 
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*>*ii 

y^oeJLi ^ (oJLaJI (JJij ujijJLJ 


• 2Uj qj Aa . 'u oj djV <^iSj ilii jJLui Jili (jji ^jaUJI ^ va'l' jJauu 
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Popular Science <jfl yLDl (olaJI 


j_i.1 j! ^_i cUl& - Carl Sagan " jL?.L* JjlS" jjju 

t Ajilj jxVl AiljjJI (jjjxax jlAajl ^jjuxj ‘ ’ ■ >■■»!' j-o Ajlj jj — jjjixaJI j_jSJI 

CS- 3 Aaauu-S l» I I ; j; Sol '.*1 1 4 Ji£jjj A-xilaxJI aJLcC- 1 ^3 lAllj j 

The Demon-Haunted World: Science as a Candle in the Dark "jOU=JI 

n_jjl_Sil ~ '»Jl jLxijl aA^ia-a]! SaLj]! ^3 jiAajVI (Jlaljj ^ ^ ) 

- AlajaxJi 4_uLoaJlj tNeW Age AJ-laJI jj^aail" AijUa ;jxajxC.j 


(Jiiiu AxIjisJ £x ijaiaH Aja». ^$3 l Vl>L-t (_jAx jL^Lx j±£i Jj 

i J nO /l j C- I aA. \ V1 i ''->V' jl !jj jl£ Ijl lAk S j,i <-lt«xll I'',» X^X ^ ( - lull lx 
^_jJI A _ajl j]l J A r. >1^.11 ^c-l jxil jx ^JlaJlj Lixfl j i ^ x-t ') jl Ui jlS Ijlj 

I jalaj ^ jiLal Ijj j^j-aJjlJ jj^i! jjlLi .^1 j jjijj^l frLalaJI 

Organized skepticism”CJiia a Tis^i ^1*11 U-Ajxj * jla.LT 


A_o33j La 1 _ijlaxS t^<jxxLaJI (J‘ <*i<\l t" jjljyx .(il ‘Axaij ^>x]lj 

a 1 j j a l » . 'Ul l -JUJI jx Ajo*x (_ul_ja. jLxj SAAax Aijatx jx ^aiaJI 

j il-> 1 I .X i 4 V AM IxjIa i iILij 1" <j-~ uiHjuaLo jjSaj 1 a_j jluil L-bul 

" j l-vl ..." (Jw ^jj«jj .^llxJI jiixaJi jx alj^LLAixJI <_]£ AjjlixJI 


Lit* '.al l f _Ull A__jIj£" AjawU jill j*x»ljtx]l i_l_jLxSfl £-0 Ui l L i ~i a lai.j_yxj 

A <al-^ I I < j ^ j ^ t _ ^1 cLalxJI Ajau]1 ;J-^ J).^'.1 I ‘ 1 L M-\ t ^_'l l llll 

lAA .e-LalaJI jj& j-a ^jjjLJI jx AxUJI L>° Ajxlail 




jj_j__aJU afrxaa joiJ j jj-ts ^Aa'^ -g ■■’«''' tLolxil (JjIaj 4jij£ > t __)ail 

-»*VK1 ■* ^glc- ^lxII a l£ <a> *> <' ■** i ^gic. 

4_1 j| i.Ull c.L«i*JI Ajsj£ aIjLJI JLisl_j aaj 

Ia ft ^a c-LaLeJl (jj: uj ‘ JjILJI .Formal cjAalaj ^>31 * sJjkA? 

_ j.Vil j^aLa I _jjj£j cAjavdj JJC- 4-Lalc. i—iJLulj jJxJI j_ja_jjjb Jj-tasll 

4 j^ IjiiS (jl lA-v*^ JJ . A-Ltic. JJC, Lg-j| jgic. l^Jjjlj j£xJ 1 — uiLujlj jvi*JI 
"j A^l f ^ .*1 1 " a All jjLjJ fJJI jA Aajoiil ^ JJJ £jLiil i-tmj A l l jaixJI 

i '' UJC-JJ ^Ail J)a7l t^gjujl” £a _jja3j Jal ^glc- jl ~ pU II Jjllall jl 

0 jf j j ■ a. i^]l__ift '.jjla 4 JLa aJ _j . AiLoail _jftj o \i w 1 £jLuJI ^\».II 

j jj.'li-- jj£j J Lola AjjAajiil JjjA <^11 ^llaj V jajj A ij .t ^a ll bAA 

* t * m 

jlal- U> (j—a LxJJ —*s >Lia AaU lijC-Jj .,^1*^. jj£j jl Lalj tliijjSj ^ 

.AlLoaJI j jJaJI j& AjjLjj tlili jg^lc jjp Aajll ^1 aVi . J VI lift jr-uiajil 

— '(JjAl—j^lji" jUij IftjLiljlj v_ij£ll A -L ’t ■ a (_£jui AaAs AC-aV Aalaa A*_s 

till_ jUSJI jl " : ^gilill ^I^Vi-.'VI (^jJI " jl > l*«" Jj-aj — AjJa^lxJI Axs A a l l ojllll 

^_1c. j j *» II lAa 4 _UuvOlJj t^joilj (J£j£j Ajvlia £AjJ (^l A9 jI jll 

4 l»«‘i oi&j . ^ 3 3” ;0 " jl >U' lAaa £JJJ V t*lj^>»nll jlj (A^SoiLa i. " l l alU -a 

j J—£i jl I—i-iJ l\l—3 • j^*-« (jLu) jLLJ ^ (jJj 

jxi J I ill«. aAal_^ail Aijl jll i^jljOaall s^ft St^C- jj& Jl JjjjJI 

(J_£ j_j£j LaJjj . I. m£ 1I a Aft aAjljll ^C-l jalb (JxSJ I aLoj 4 1ft jji) (_$a]I 

4_iLj _ail 4 1 ^ ; " jl- a l m" Jj-a j _i££ > jiLa jljal A U..il Jl JaSi apjjia 4 . )">£.ll a Aft 

jjLiai jjj'—">' jAA ^iUil <Jja (_)alj]l jx ^Jj£ AAC- Jja.j JLoaal Lol . JnM 

jLi__j " jlal_Ml” visitI caI Jia A^ala 4 jaa£ JLoaal j^A 4 Avjij ” jlaLa" 

.Csljl^li L-iAliJlj UiljV Jc. jt\\ aAjAjl ^Vl Sj*J ajAA 
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4—2>.llo —&j ("jjUkLui” —1 4jjdll 4j!3lill Sj4jjJI (j^a 4 ■j'a * ajSa (jlj Lu3j 

4jlajua—£ ?. _kll '. _!l 4'£m *i _c." ■ _ ^ ■>-j l -v I I i_sjl_ij| ^lr_ 

ejl— j£ L_4j 3 1—<u Ujja jpSVl S-iiSJl ^ja JuJjJI l_ ilja t"(jla.Lui" jjjSaJl" 

Cj jJij ^gjll 4 jaI*J! i_l£ 11 (jjj (j* a«.lj3 t_£jSJf J &I ~*r u ^-iS (^ill COSmOS "<jjSll" 

4 ’.*J . s\ _all A—il jjjifcll 1~~ Ll/'ll i“ La£ .4jjjkjyi 4»U 1 ■ j^iOa'yi ^lr. 

t 

j— jSI Emmy and Peabody j_jw j ^J" jj jSU. ^ic. aL^UJI j t_£sSil 

IaJaI— ji 33j t4lu». ^gda. j»lx)l (JJJjitS 0Jjld o.3&L2u> 4jj_j:jitS i' i s i ■ 

1 j£um fjA (j-aiJj <jjjL ° • * oVl 

f tt 

(jU iJjLall "ijU.Lui" &lc.jl tlgdlj .ia. aJjLo]) a<ji 

l— ■> j _jaj ^jlaJ_ui »*j 14dC.^lJI 4j-J ill /^j -"1 ~>i«k *y i."''11 - y.- '■ * 

j»-i_C-j -Ij-iaJI _^axll' 4ijLLi <_uaj^£ j i Sjl j]l ( ai*_ll lijlc. 4 -oLiJI 4iljjdi! 

4 ■ LiVill (j—<« 1_£)Uajl lillj ijla. 4dl • (JdA^aVI ( ai*JI jia.1 

^ lill^S jj% 43j — l£j_^ol (^3 4. ;w i> i j aj^juj c.Lal*JI jd£l ejlddcld ajda^ll 
.fJUll Jis*, £}_j ^gJIjA. oJaLj jl 4j ij3 <_£3ll jJLtll 


i4a.il <.<i l l 4SL£il a .i&j "(jIaLm" (juijLwuj 
(_g j 1~> oil —Lull (J£ld]l ^3 LoLod LuiJal j jJjj k al» .>■! J" 

(j-«j (Jlj_4^.1 J tj—jl^JI jtlill tlllj ^Ic-VI JlL-j - el"-^^r.jjl 

t J — -I ji jljJ Jj 4jjlj (j jj jijl'll ^gk 4jjjlc.VI C1 x21^I.1a1I 

4jkjLu) j^ya 3JC. J ijiJall k. ull jl^g3 t" il i«v -"^<11 ^_j j -1 j 

^ja lc- jj — ■ ^.-v II 4^j ^jlc. — ^gA j Itlilil j=JI j eJuljll -1»11 Jjfr 
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l^jjxl ^3 IjLaJLiuil jj£VI jjAisII Jaaljai jjj 4(—uil La£ j . (J g >l b (Jt SiiV 1 
j jin" ^Jj_a Jl j —j V la£ .Dumb and Dumber "y^c-SMj <^1" J* j* 
(jjjx j) ^uil j (jUaj Je. V jl^a Beavis and Butthead Jj*il "-^Wj 
j C ju3jj JjSJI L-aDLaj .jjjjLliil jjjJALxxil JJJ -Uwjlb <^-aU. 

~;bl ^b Jj jlxll LJ j-lJ (jl*JJ L«j 3 cJ _ AajI jjll 

. 1 ^3:3 "(jIaLui" Lafctf i_JjC.Jx JiP tj^-j ‘' ' "tS - 1 ' 'J U^ail L>° 
jl ajj jjjia-i-aJlj "Jbill jaitil" i—lb£ j)C. <—ijilxll .sLxjjVI Jaa^bj 

’JjC-SMj ^^jill" j4^ UJJ*^ J^ll (jl "(jW-ba 1 L SJiJ - j ; ^ 1 ^ * 1 ' <abjll 

t^S-alc. jjC. ija j*JI IJA j,jS Cf- ljJ*Jj •» JL J$J' U-?^ 

4 _a. jjLVI £_-b JJ IA ■ J l JU. 4ji Jc. j JJC. jj^jC- bj=>j' 

J_jULo ^_3 ^iaJI jjatbaJ La IjjjS ijbill ^1*11 i_jb£ jb ia21c.l ojjSAaII 

— a Jjlbx JJC. jl a jliLu 4jjj jbj ~ "jiV I" jjJAaJ ( aj j t4j 4 jm il lj " jJ/l" 

. jLajVI jl AjJa-JI j pbillj J >1 1 a jbic.b 


*• JxuliaII ^IxJ I <lAj£ 

(jjiljji Jlj ‘ jiiC. ^juibll (jjall Jj <jb£ll ija ^ jjll Iaa JjJ ALoJ 
4_u*_1 Cj'jl_L» t_uS ^j]l .Thomas Huxley " JuiSU (j-U .y Jlibl (> 

CjIjjI -i* y—a bljbilJ t" jJjjb” —1 jjJH LJl (jc- «—il&laAj $jj& 
"(JIajjj t jic. £ju)bll jjLI j^i '“ i l l j 1 ") ' jn'n . il l J Laic. 

•Tyndall effect "j5L*JI .LujjII j^b" <. LSlL aj *bJyill ^Jlc. tJohn Tyndall 

,jx jSxJj .(_jjS jl J4 jxjj1I AjIjJI ,J «.Ij*j bjjbu (JLaC.1 I xg la J^j 

ill_il£ J_3j .«•! JJ_11 JJ (jJXjllI J*jl 4jbS i_ja*J ‘"(Jlbuj" JLaC.1 Jjbw 

illlc.J—,lajxll ^ j ■" ajlc. illlAj ^3 j la jjLuaII 4jbb£J IjJu^ax 4jlj. >i l l x 
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-a. Jjit £juila]l (j Jill Jjl jl tjjjUAiaJI _^C. ja jj^asJ 4_lo1xJI 

ijjj J—3j . (jAjJ ^3 AjSIxJI jjin ii jaII Ig aIVA dul£ ^^jJl 4 jjUl 1| till j^Iala aII 
^»_LtSi 4 . h $j Jja. L^jjsj ^ Gregory and Miller "jiLA n j ^jja-ja." 

jmE. £aiIa]I <j Jill ^.:x jjII 

f —kdl jXpaj c_i_jLji <£1 a1I AjaajjjaII ilil.lc- Laic, 

% 

tgL unJ I .s*j ojajj dilc.1 ■n'l-yl jiu i*i‘K {4 jIaJI .4aL*JI ^Jl 
j— c- jJUll jl ^)^il *> <ill ,i>'in i l^uialloj 4_ia1c. * j ■ ^»1 ^ f . 1S) 1 

■ 1— i t_g-o j- 4 o-iSLa 1 *ajjI I ^ iii JjL-<aAj (jSJj lAiijia 4j LuiAJ Ijja j^jl _) JQ '•'• ' I 

(jjj—j ^ .o ja ^i I a -a I I aJ ja. jjJj ijjil jl^aJI <J£j cllau jG c^UaII 

<_5—sl-i <_£J —SaA junl l JJSj! AaSIaI! Ajucjlu^aJI ^_5 AaLxJI ijjl J-ia la-all 

<—i—^ • l ^nt* —ii jj^a t. "\-> . >A li "jtaljli JSjU»" ULajj Humphrey Davy 

e 

cJ^ ajluIIj sjiiyi j° Ic. jj AalUJIJ A.KihjIaII t_ut_Lc]l 1 ^ 'A Caiij 

(JS—^ a j£a]I JIaxII Oa.j Jll3£[j i^isil 4_JI Jaoj La Jlxiai 

(Jj —xaj '—jlja. Ciaj I jmKjl l^gia. < _ J a.jLa. ^Jai jC. 4X-IHI 

(jjAA^j JLa G-J U-*a (Ja^j (^all AS^>*-all v )-> ) jfl]l f j jjc- 

.1 5 5A:Yt “jliiaj .SjyjaJI Calcl'u^'l <JJi ^ ^L&Lxa 

■ ^ f * -ya ^g—3 Ajj)l. JO.i o^JaL^A (_ylC' Aj^IaJI 4 .....i j^ll t_j|jjj |jA 

If* . Ajtj.iUII (■ Laic. *1^1 l^aaL 4 ^J^Lia]| ><r- | .J.i l 

.JlftisVI (ja JJ$J?. 

(_ 5 —3 I j— jjS Ij—« j jjjjjj—*jl (j_j__all CjLIjjj jail jaLa 

J —ajS ^gi — jjjilja]! jlSj . j«Li]l AaIsiJ ^kl ] ^ JJJ ajlc. jjixaJI 

James Watson o^ 1 —j j^aj—a. Jaa i»Lak i l ^jUS jjj j« — jLia.VI jA 
^*-A Aal Lj DNA Ljj _11 4 V; ( JjC* 4 i. .il ■H 4jiJlj — Ajilaa *- ±l£i J S)1 
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(Rosalind Franklin "u?&'j—a ■*—-J' jjj j Francis Crick "‘4 l£ 

JliaJI ^jjlJ rtLa ‘j=J 4_jjla» *0 ^ cA 

t ^ '1 > ~X 1 ' J J ■ j J2j i^lxJI I iljh l “3 ~i<a (^jLuJI J^- itl l Jc-l > <->1 1 

.(jjjl—a. jjjooifr *_jtS cs^J-i cJjl l_jjj£J H. G. Wells •—?■ * J^ 0 

‘••'I j .;"' j j l <UV I £ jjii <33La ijjluij Ac.lj'j/lj j»^liSn lilies 

" j j < ■ - 17 - ‘ « J j j;>" |»A_5 .lillil AiUjal .A-aUI jjaLo^J] ^!la-a OjLL (Jail 

~jj|_jJI j_ 2 t - l.H ^jaj tisUac. jc. Joseph Jastrow 

j3 Sail £Jjl — JJ (jj — «%JI J J-J*il Jf- L> JJ&** lA »J X1X ® 

.n*W jj^U." 

j j el l ^E- n J£jjj A.! .-il *> t £jUiil 'rn.-'^ll jilaJI jA-i jl A3j 

JjC. j_j It <_o^»"-ll .a^» <“i l »J I Ail£JI la-ll-^i Jl jLaj tjj^)* ** I I 

^ ^j ~l*l l i 1 l >-v i t “ *^ jLiiil 12 a J^Ia uU 'M I j<a 

~ l»" ^JaLi_a 4_aL*JI 2Uuj j^il Li-a j[ t /H <Jl jA (jl LaS 4Aj-xJI jiJ 

(Ju^LuiVI (jl (3* (»t jil ^Jt j . AjJajjLxJI AjaLJI j J^-ill j <—sj! jil 

^Jxil Albo (jill jjUlJ f-iSiJI i_S3^JI jEJ ^ JloJJ ‘l£jii* li-iA jliito-J 

I oKa l_li1LuiIj ■ *11 'i jlaaaj La$jli 4^a!i=k_JI ^3 A3^a-all AjlS^a ^Jl Aja u jIIj 

A a.j ^ It — JjUjj ,_jJl ^jLuill jJbJI l.. rSi Ajt jj ji ^Jl o jl-JiVI J 

I I oM jll -Ul l jjx (_JI (AxlxJI J^UiJI <&.IAuI ~(_U3 J > ^1 . 7> JI 

iLiLIjS ^ Ijj2 IJ ^ y Jixj tjlsll jLsj t4 ‘‘i l jM »M^ a J' ^ V) J-tiSj 

jJI ^jLill jviaJI 


j) a 1 » M jll “l« II • * , >,<n c'^L^Lui" A^jLoia o jjiiS <_ij£ lilliAj 

i - il HI i jj' i _ il*^ ‘ 4_iiSjl aAA JjI jl A^l jlSj . jaiaJI jjaaII (j lVilal l 

a _sljJ Fads and Fallacies in the Name of Science > ^°v ’’^JJI ^Aj 
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c*'—* ls * ^ 4*JJI -iSj Martin Gardner "_>jJjU J^jU” 

. I I pixiL ■Uj'wxtll Jjilill JjUill jc. 4-Ci c il •'.<! ! , la 1 J I 1 

4J] LJ cjLLSI jLu ylcjAVI "jjJjLi." jjjj j 

J-i^ 0^"^) ^-^..V ^ ^ 4 ja1c. djl^lc.^lj Aj^alj 4^jlj^Jsu 4j| ^ If~_ 4 V »«v ^ a 

». i jIa4j Dianetics j S }\)^ ■ j p J l ^j__iLj ce^jUall J l ^W y l 
'— a 'j -u^' ^J'j La gJi j Creationism "Aj^aiiJl V !Ai 9 "j 

jV " —°j Orgone theory a.j/' Jl> ^jjc. 

Babson’s anti-gravity a —^jjL^ll ojL>i all SjLo’j tLysenkoism 
(j—-—aa 4 JL*. ajI . jjAl*aJI jUiil jc. I^wj Ijjl jj jaa 4 material 
(ca—A 3 Jl —^ Osteopathy "^x}\ Iaja^ Co j^a "jjjjU.” 

r^j—^ J—0° cP 3 *J- 0 ^' Chiropractice "^liiSl^jjjlS'’ !l 5 

^ ^ —:V' JLi- £^-*J aLjIs” J (Pl]jS ( _ s _lL JU_«) jaall J ^axJI 

‘(»j—jL^JI c-UiaiU a ' Li ‘LuA^JI jjGj jj-al a^A j 4Bates method 
LaS jJI 4ilt JU 4^ua <jja jj|j3 jjjxj ftfria J±£ Jl j La j 

4j>—1*JI J. lVl . J ScLJj i—Sjlj3l jJaJI Jc (JjjjSj (jjill tLalxil .Jo IjjjS (jl 
J a l. C . ^^1 x11 Jc. J^xll Jo f-^ "■' LjaJ J^jj£L 



C~?J^ ls- 3 ^ UJJf*S V 4_jlllil Jo 1'j^S jl ry 


Ojj JliiJI t ' .. ">1 1J JSxJI jJJ joillui ■Jjli'Xc. J_sa. jjJj J 

(jJk jlail) . ' 1 O • ^Ic. 

—«V' j—4 r^-xi! Uj UaVi J jS-u <ujS 5i’Ja J ta. j J ja. "j ixjji' Ajjki j(T) 

.4iji,^ j .,r-I.; - -.-, ^ijijii*j uiiiAxV y 

j —! j 4<llJI jj ■— |-|*|S*| 4jjl jjJI CjU.^iII jlj 

.JjUiaJl 

y j, ^lajjl s tn<*il ^J3 j i dAa ^ • *’’ 1 ' ^SjI 

j^') ■ »>>w \ 
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jy< ^kd jj -Uaii JjSII AjIjS JJ*j s-u^ - IjjJp- " _j*dj I^Aj lA ^ 
L_iiljJ1 ^kil (jc. "jlijU” IgJuJaj jll AjUiiij -ijjjjM' O*^' 

i_iljS J CjJjj Jll lilt £-*> 1 a jj-ij AjLiS Jll j ‘ <jU.Ui J^ ‘■^ 

Voodoo Science "3jjsui—II ^le" (jjj*dl Robert Park ^IjIj Uijjjj 

jj i*dl Michael Friedlander "jJ—j'l/.bja Jji— j-" J—• * * 

JJ. J i_iI_jSj t > ^^ A At the Fringes of Science ‘-s'jp- Jc." 
"^lo^UI J fl*JI J&L Ljj*. :^kll jJ^." (j>^l Michael Shermer 
.1. The Borderlands of Science: Where Sense meets Nonsense 


’il l 4 jjl Jj t_j Jd j £jUdl II (jl^J J] J**H Ijl USJJ 
j iA. ^^ jj AjSjSj c^£C.j_JUl (■ U I t ., 1 1 ^3 4jilS to ji nl* nil 

£■ jl i. 4ijl jll < 3 j 3 laII (j-o "oJai- jll (JlS-ui^l 4 »j . lla j tpUixJI 

J jjfiSj fkll £jjA* J JjSjlidl j c-UUI _>»JJ 

U I jjljj i^ilJAl j aLLujj jal*JI £ jjjmai Jd£ <ii jUJ <jC. jU i^ dl I3 a 
j^jll Jg >1' (jjjJ-UU US t^»kll ujliuiaj jjLij ^LiuAl J (jC- UJJP'-l 

I . «L^ j jc-l(U=J Uaj-o "Ajjtixll JJC.” 0 <j C. JJ*J 

< I 

U I JiSa ‘AjIjSII (j>s ^ jill Ija 4-aJb Lib Jjl 0-* ^jIa US tlljajl <_s jij 

J_Li Jj WM ^a*jll JI ‘4-aUll JJaUoJI j^JjLS Jj& *U1*1I UJj 

(jjlxij Ujjfrj .(JSS fl*JI 4-iaUa J jjxbjijj tjjjSjll ('(5 

I■>. ji (jjjitjjj t^LJI AjaU (jc. Jljll (jjjtfrjj ^jli tiilli 

.^Ltil 4 jc. Jll . “<l ■ " ■ i a (jjj Zjj)V} (_J*^I J J_j^j ojSa 


UI I 4_i3jS (jLij ojik-aj (j-a lil 4-aJij U JI AiloJaVlj ^jl 

2 .a A j-.tl 4_bal*JI jjJ Jjtll ^5lal t^-jialljj) (*-jLi]l ^Jxll (J^ 0 J>^U jjli l<*aajl 

J_J ,>a i jjaUJ! jjUaa Uj 3 JSii t(2jLill ^J*JI <lxX^j 
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iplx__U p_$—g-i* . IJJ 1 * 1 ' (_g—& (jjS _j±uu t lilSj .plyII 4 jc.Iaaa 1 4 j jj ^Ijj 

tj. ^ A—o^aII 1a j fc o tic, bkl j (AaLiaII (J&lbll ^IjbijuiL iAU ^ -1 * O' 

^JJl J1 ^l£ftl > jl iSJ\ pLu LbLojj ."^Ull pkil" cbUj>i 

. <LLa.T) j £jLill 


• pi* 11 pfrj : ^ J U J| JioiiaII plxAI 5j^buJl 4 jLj£J| 


(>) 1 ‘l A A "jl ojll Ja. j__a ”4 jIj£] Vj£ jA j; -,.', 

-33 j • J a»» nftl l plxJI 4 i .* cl^ ^ . ^> l t : <^ * 

*J 1 ^) *1^ l j j ISj^oI j^a JS ^3 l»j lift jjSVI £4_i]1_iaJI ^jjA l_uS11 A V a 1^- 

tS — 3 _>ftiuilj t4^_uij JjjXo 4jj^j jjft jj£l Ala ( *_ai 33 j ./>jl i. ^.j ^jjLjI 
C$' V' . ^ i l l S-Ijja. ^-i Uj;ft jpSVI AjJLjaJ jjC- t_bSJl AftjlS ^ 4jLL« J^Ha.1 
.A a1~~i*> ft A —*J ijj —xXij ( j “ ■” *' ■ (jJj pA .jjj idiljlui £jjl tj>a jj£V >j1j 
nil—la]| clj jj 3 ^3 4.ftg ft 11 S^L&ft]) CjliUb£^l ‘ I "^ciS_jA" l_ ' 1 "'^ J jlib j 

pi—*-11 jj^aaJI ^Ja. 1 (jft i. Ajl tillj iA><-ill o jjlj AaaAI i _ilbSUj uillallj 

4__j3^j 1]| 4jjliLiiV| gj£jA Jy.ir- 1 ^ 1.1 a. (_^jjLoft pile. 4 U.., 1 ji 

(ji —II uiua—loll ja j t^AjjiftlS < »ft l > ,i tJLilijjaljji] Lucasian professor 
L>® p_&J tff 3 (J4J4J (j -*> ■ i l l 4,1.1 ro (jlS ^illj to3l »„ i, n j ujIjSJI J^jilj AjII 
£-jjAal Ajjjj (jc. -AA (jilJ V - LajJsIj IjjOaj "0j£jA" lil pjLj .pLVI 
^Ig-ill <■ <^1 1 Lj] : L>° jH 3=“j-° ^jjIj" ajUS AjIju ^ <illj j 4pl*JI 
• 1 1 * jA " n 4JS (jj^ll S-ia-1 J Ajjiaj ^ylj JuuajjJI jA plxll 


(•JfttJ—j —4 :4-oa»jj selj^uJI ^a. jjjSII j Wi'.y i : jL»^l] jaja £ZJjU I'J 

(•ft* .J' ' • I #J«V1 Al '■ A 4 i . illAU AjJ«ft4jl 4*u* I I . ^ ^ ■ 4 
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2 'Q X ^j l ' i ”»' '^jlV'll jgJS 5 SM f 1» j >J * lm V I _)‘~ l ' 

2 »j;U 4 a$i <J>JJ .a£jL. ^ ^1 yj ^ 

jl lAjy- 'j (J jjLojia JJC (JJJJjiaj J eA' ^JJ"* 1 * 

^£11 Kj'iKja Ajjiij LaAj Vi ejSjll J^a 4iiall j 4lial1 

tf_1*11 ^_SJ_A "^jijA" <-Juj*J •(' : ^ ^= VJ ') 4 ? ■.'■*'• 

‘Jj*a ^3 fkll 4-uijla-a! SAl^Uall CjLjliiil l^-J L^j&J ^1 4ji£ll 

flxll J'i-*"' Ajiii Lil jjJJ !4m.4 Aij^Lu (J££ fi*ll Ll<^ 3 < _ s -l} 

J ... ai ‘fj_Jl" I^-iijA tl^A .Ajlj jA 4£.j_)Aal <Jjta-a ;_jlai*l 

A _al*ll A _jjjiill :LaAj (JjIijjIjJ ^yjjjiaj sjia ^ OJ^' eLalaJI 

.1 *\AA:1 1 "^jijA" "fill Kjl l 5u aj Ajfoall 

jiaL-xll u-L-ill js uA J^' J* USj 

jj_<j j_a ‘"cLalc" fjjl ClaJ 3-i^.lj Afc ja> . a fixll JL?-° ^ 

sj$J Sjj-alxall jOlfi-VI »j$A *■ «l^ -a f' ^Vu J ^ 6* f^A' wA 0 

l" c l_alt" ^JLk-a_al "gjij—A” <jl “ Jlalb- LiA -1 =Jj .^ujjUcII 

^a ^y-alc. _js>j ^yle {jaJj — i^aJal J£A? Jt 3 .Ljajl jU». f' 

—£ _MilJ jl_Lj (jlc. £jL»j jA jAj tflxll 4*jdal JA^ if- ~ 

" - •'<) & " jLjl) (_1<-L&1 jjA cLjjill (j£lj t Ujhfr l±i*i fl*il jli^W lilljj 
J < -■ ^ ' f_Ull ^ -;;k (jLii Alii# "jjjSjA" aj Wi .d j j .(^ HAriV 

I^^jll (ja o^l j Ae j a a ^aj ^ jj*aa ^ Ajalxll ^lil » fi. res 'l l 

/jjjljij fjia^a j_1j tLu'j.rie (jaJ (jjill (jlj i i’I < I ’f >' (j|l >iljja *(jVl_3 

OJ a.ja 4 jjlV' ^ 3 4 jj jaJI Cjlj^jiiill f » >ll (jl ^ < *ljW4 toJ N ~> a 

ts _a ^jUa-j^l vjUejll (3aC.i jjfjj-UJ^' tS* *C5-^ 

J,. . a"' /pa Jai ^jAil Ajlgjll lia^A J .uliajll ljjl jaj^l 4ija-all 

, \ ‘lAA:! \ "^ji ja” ."Ajs Oj^ 


240 



_Jl 4_jl^lll ViLaj 4 JSS c _ 5 -aLJI jjli ‘ JLLall lift ^gic- eli) 

eLij^all /)ll j3 jS * *' *j'*■jli !j i^-L 'l ^_jialcJ eI j jjsdl jLjI AjiijS 

jl ~ . *1 xh y )l j— JlL-oJl jej . ^ W.ll j_j3 JS 1 lolc. Ljjjj.^') IjUal I ):vl.j;oi 

li_ft J_S/J ^LJI lijlilial j-le J-^ Hi ‘ JL> aJ <^C-j .iilli ^-k-aj 

(J_ttC. i ) jU ~ JlLlI Ju**: i _ 5 -ic.— 4-ajH-oJI aJUj-j^II 1 w \aj ^iil jUal/l 

A _c. jjlcJI L I ei Vt jl ^r -1 ^’Ov i i .nS jiU a-iis-cll 4jLn.ll j ijjiull JLtll 

1 4 * jj£]l j* Ailll z' 4_ul yj dlli J& Lj . ^C-l 1 L.V I jjLJI cdjlwjll 

jLo Jel jC. (jc. bill 0 jli j £-2 jlljh j ^1 jj J bjlbll 

J el jC. Jjjl 4 M ,>i \’L IL 4 A j« 14111 llLll j iLla .J ( j-iis..) AJajLJ I llijjft 

t ^ _ < « 

sjjie—e (j_c. (JlLell lift jLd Isj-ftE. L)JjSi liib lillift J JlOljj . j_>ll 

. 4_'jLHi'V 1 Aje vfcll ~L I' j_jlte 

" 3 ' sjM" lipjj v_jllS ^ ^ji j=«ij 

j.r- 4 LK' l Ai^x-eil 1 . ■ ~L 11 j| i" m-v je a -■> .nL j ~L 11 L ‘4 jbaJ 

(jj—Slij ‘Ift jllillj labjliull ell JHl j-a iilljj i4j 3 <jb*j tjill jjSll 
taii—ll j 4 j jlilall iLsbwj-ill tl)L Ijl^a^aUill je £_-J j j* ^ 1*11 

4 L■*, '.V I J__S 4 _ilc. jSjji ^i^i.^ jftj tajj-^ LjlSlj Lftll eljjillj 
^ a t'll j mI'-'I jS! dj^a .1 (_^iil jL II llli ^_11 4iLal .^I 4 jai1*J1 

lllj _ Sj .4jjjill J 4jjill A -\ 1 Jy I jlSllll JaLujI JHl ^je jj jlxJI (jjall 

,a_j_jSi ^_jl*il _jiSI jftj Jl^^lL 1 h/i ^ 3 LJI _j^SI _jft 

^LUI ^ Jji "jLjll >^ :VlSjA" ^LS jSj ^1 

\c. 3 jlsll oL 4jl jLjl tlllj yl u iA ( _glc-l j-« ^L11 (Ji) i—s. ’ig’u ej ^jill 

J a.jl In..; i-a JJj AjbS i _ s ic- " jj'Hll >—sjJI” ^J> 1 " ) 3 jz- J53 

^ 3113 jl ft 3 L Sj *(^ * * ^ jjl ululj 4 / ’ .■ • ‘ 1 1 Aj^Lj jC- ^ jUll 
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t 

iiiVUall <>> .ij3jQI ■.uS j t;jjL ^Ul liLa jSlyi tWerner Heisenberg 

1 ■>■ jlj i) ^_jiijjl__&j ^1 *JI jj gxi^ll j»£il jjc- 

j>l—c. j _ s —a J —iy a jila. jjQJI Richard Feynman "<jlxuj3 3jUujj 

Ajr-I l ' il r_ j^ij jdl jjx 3 jA*JI LjJ&La^i llln^a (jlii ill J i I ^ 

. 1 ^jjxJI jiajlj 1 ^AA l ^k Ajlij jj^. ^j-Sj aja1*JIj 

. f Luaill tiljLaj (jLuj2 JjIJujj ^ :1 ^j-QI 

13 ^1 j 4C.Q jjill jjjj o jlLa. jjLaJI ' jLaJus jl£ 

ojjijl—J Jl jLaj t a$JLa.‘ l j ^ » >< 1 al l (jjSlI jJjSjJxiVI tLai*Jl j£xil jjxi 

aj£_C> allv<lj .^jj^Q]| jlajl) ^jJI LS^ '_J'»!'“••'<> elxii*JI ^^Ic. 

A—JjaJ (jill ■jji-v'41 IjjQ It ja» ^ ^A1 ^»lc. ^3 jLajjS 

cl>/i all iilj£xi Axifrxi J2i3 (jLiu ^ NASA) ”\_i_ii\_j" AjfLi^xi'il c-LCaslI a!1£j 

v_jjjui _ j (jl_£ aJ Luilj jlua.1 (jl 1$j5j £-0i 3Sj .Challenger "j>'iil»ai" 

— "(jl_ftjja" g— xxajl J_3j . j££ jJJLj Axil jJV I jiaj ( a^Jj AxiA^a JLaiijJ 

a. I_all (jxi i_jjSi ^^3 Aj in all AikjaJI AxJasll a jxiij ~AjliU AJajuiJ AsijjiaJ 

_ j ^jjJI ("O-ring seal A Vn jjl"_II) AjiaQaxi.il AiLJI (jl c^lUI 

(jl£j .Jj^joIIj l^jj jy> 3SSJ SAjvsIQI ^Jjlj‘nil dil£ ja-a t_jjx»ij]l ^Lal 
Cl 1 .. ■ jl£j io3 j_jj]I jaJI (jxi Aakjxi 3*J j^jLkxaall liljSLoll (j^Qal y 33 

Axal n il Aqjfl-vll (jSij .Ajlj^)ll JjSj — J5VI — I^SiAj .A^jIS t—dljuJI 

i c 

"(jii jjj jjQj CS^ll (jxa-^sll (. llnjk iiiili (jxi IjUtaJ ^>j^l 

: I ^ A ^—jjj jjJjSj j> ill .In AloUk (jjLdil Collins and Pinch 

Jc bl£ cdljlxJJ ^loll ^jjl—all (yuL-aj ’Ui" (> Jl (o“v -r. 

!».')1 ^ njji _11^ uj^jxxilll ^jl jxi i—ijUaj (Jii (JSUiue (jxi 3j3*ilj Axitj Ajlj3 

Jl jl_ c t'^a^jlUxu' (j^Ual -lie. fjlQl jjLi^all (Jjui3 *. - i;.>.i (jlj Ajialiaxill 
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—SJ _ai 4 *Jj jS" (j-sd^ 43 j . J-oLSJLi jLoa JJC. 

^—3 "jajJUa (_3^Ual jl_j3 jtajl (_ji (jjSjLuLall all ^jS e_aiida 

(JdaSl (_S3^a Idajl jjVI La ^Jj ^caLk. 4 ^»jpi j>all ^jjll liilj 

~ '■ jjC. ^jC. (j*a — jJI _jAj 4^}dl ^Jnl~*> j;g 3a 

o4jj _oil jjjb (jLij "Luib" <iic. (jAkirCii J t" t jt^j.l3 4 jLulUj' 4 L>. ,. l jj 

_ . O Jil _£" AdUbj j" _J| Jb 


"(jLaJuS" dlbbS (j]i ^s"J J'.u.ijIa"J "(jjllijjl" d)bb£ .jaSUj 

ijLadS ;Ji.4j *—ua. .ftbjjiall £• jli <J! -^-aC- (jc. 4 _jA4j (^bbxll ^J*JI i jc- 

liL b jt> j t4jal'vllj 4_jC.La42kVI vljlc -^ya 44C. (J 

~J 1 a"i a j jjC-LaJl^VI jJbtil Jl ^L»'J ^£4}1 ^JL*J! jjaia 

1 3 "\ V -1 (~- dual! ^jll ‘LalxJI dll jjJala^aJI /ys <LaLai ^3j .' 4aj 

A Scientist Looks at Society \—obJl ^—1] j—kb ^Jlc." <jl _oic diab 

£•1 j_j (j_ a ^]*JI Jc. ^a' 7 > all jLuC-l 4jaj<\ ''/jl «'i^’ Jsb 4 1 3 *1 3 "(jLajjS" 

j_& j ‘^JaJI_j ~ d_ij id. 3 «jl J — 4 j4mJI 4 lg a J. J ^gic- (a J* 

— lc- 4 Ual <■ all £ _ <jj ."(jU-Loi 1 JLacl ^3 bjl j LaS blLa. 4bx*a a 

: ( sixJl JjC- Ijllba Isjjjij 'jjLada" Lil (olabVI l4ft <—lj.LJ 

* 

Uajla. jl ; t buil 4j^b £ya o4^1 j ojl C. 4_<JSJI ^ w" ■ -n La" 

fj _Hlj J oJ_ja. oj^a Laob >" 11 njl i 41^11 ^gJI ba.bla.b .ia"ie.l Vj -l-jda 

41_jl.v>l j ‘ jj 1 ( _ 5 ic. i_i^*lil La*-a bjLul — bLut.) — .4jjdb 

L-b_jl ^_ixj JSj . I j jlc baj*J j_^aVI (j-a 4 -dl ill 4i^i^Jl f - »43. ^^4*4 

C5-SI j» J*i» jl 4 La ^al ^gic dijxjJI l j be- ( _ s 4ll oJUAaJI J3>«VI 

• 1 ^ jl J J j4\'l JL^xJl IjA 4_iadj ^b a jl_*Jl di^i. 43 j io.ljAy pbdV 

.©-£ "oLada" 
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jj i_Ajl La£ t4_uiij ullj jjl (ji £Oliuaj Js- U1 

^ v . ^ __ll ^,11. Vi^ jjLajji ^3^ •^klx-11 j^juia] b^jiAA A«a^£. 

4 4 \A“ ■ .N t^l*il Aj£ (jC. Ij'« *■' Ujj*j ~e- LS ^i (j£ Jj 3 — Uaj-aJ AjV iliA — La 

<_! jLJ (jC. ’’jLoija" < fVv t > — il T i & ll .^J T - Uil l J»lx]l (jjLiui 

o^l C. lg_jl jjVm V t^llsil A4C.La4a.VI s <t'A . o .^Jc. ^Ixll J4iiaJ 

4 Cj»4 1 ^ 4 a M l /^o V^j (Ajj^aJL ^latll 4ijj*4 J4«4 >. *li . M j i- Aj^lr . l^jl ^_lc- 
' V- ^l*JI jj^uaaJl i^Lla te.LijjJI SujLJ I; aISj ^i*J] A a^’S . nl l <Ljl&J^)X4l] 

X « • \ B. K. Ridley j' j .^.J' v'—^ ^—hj •«■'—“ 

^_ 9 _ s>.j ^Ldl ts^ - ^■ c ® ‘On Science <jc-": j^ia-all 

" tj? ii_jlj” Ji^L_j) frljjyal' ^ t JS^' a lJ* j*^>IxaS ^ a x *7* a\ \ 

A1i3Jj \Lax1a a ^ j . ^ I jiaJj > .j A * x\ ^ 1 c- —'Llt^l < - 

? —1*J' ^ —b jik-all 4> js^i\ ~i JC- 

j. alj (4__3kLixJI j__Sall 4 -a. ■-» ' ^Jail j»AiSJ <■ I jC-J “jjj_)»-alxA!l 

Vj "-A ^ ^1*JI — jA" jjLa —<_5 jj 3 ^i (jlij £-aj . JSLLall £4Aa JaJ JjLJI 

.T*^ : T • * X "JAjIj' oJlLall (. <»^»j Aj.al.uil jJaJl ItLjjjslI jJlc- j^jJI 

1 \al N >.1 < (3—ixja Lcj2j t4ji w aJLuui 4^i*JI _jAjaJ u_4jua_jll lAA J jS^JI (_J4j 
. ‘ ' '1 o2c. J_ya Aj3 ;j*iaj (jl A_jj3 1 ^IxJI aJLui« ^j^C-LajaJ Liwa_jJ 

f^> _LtJI Aj*La jlij AjjSill AjC-Laa. jf. jjju ’’JajIj j]i t JLa. AjI ^Ic.J 

1 «.^-_j ^Ic- Ajl^jH ^gk _jA c-Laic. Aj J tTiuij ^Ltll * "'J~^ 

f \ J.lr- j_jj 5 _j jSjJI AjjSail AjC-Laa. (jli c" l _ 5 ililj Alla, .ajlaJI a £_)*. 

Aijj*J ^luaJ Cy*J i '<-£ 2 A j.ml >al ^Ail jJall c.Ljjjall 

^ojuii_a jj j _A AjjijLaj aillj Ja99 i<j££ (jp > *1 . ^*1] JajI J j 

. JljoaJ^U Ijji 
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Midgley 5 I ‘HV Lewontin ^ JS jLil S&j 

/j_C_ 1_JLa. ^j^ajll ^A i" it '»^-il Aalljia.VI o^jlaill ji { _ S JJ <Y « A 

(j_C- 4_jl^jll ^ _a C-lTkjii 4_i>ilxll Cjl JJI usMI L - * ^->1 J . j aJjdl £• 

l»-t.Ui;a ‘ aL^.uJI aj/yi ^UAA ^gic. 4_JjuiLu)VI ClilliMwJI 

-_JA« Jxij .4jxaLu!l xlilijji. jjj Ajl^jJI ^3 ojLall tljjliia. ^3 

La£ jjl LoJjj V tLiA 4_lo<asll *-' '-^jl Ajh 2C. ,\a aSUb j'A'H l "a > J 4 -. ■ --n 

Jl j ‘‘^VI £i4-La ^ ■ -m 4JL^ 4 i .-il •■> j i 4jJa jLt,a]l »Jljl j - -^VI J_jx 4j V 

ej_ & Jj _ &J ((Jl__^ 4__jl — lc.j .o^. rtilir.<JI 4 _i2>. aJ_aj;]l ^^lxll ( gi ^ V.AI 

i/'l sjlilc-lj ^U;:>V1 ^xllxll jL».;. J- .i.J — SAjAmi 4i.ij — 4_JI 1 

(_5^)_j jl Liiixjj . I > Y .^ual^AU 4jJ_^sJI ^ualL-aiAl 

JS—ki ^_2 4 ■!'j^AVI /yj 'yjjLa^a Ic. jj c4tM ■*!! 4 1-).U ^»_jlxll ■—ijJ 

•jiaxj t^xilallj killiA (Jljj ^ j 1 £ a A ^jjjlixllj lIjIc. ejJa^oll 

1 I 'J& j£Jj -aJIc. U>‘l L.S - J£S Jkj ^1 4-alxll JjUSSII 

.2_1x11 .23_ut J53 t^iljJI i gij .jJlill '■>■^''1 £- j3 j_jlaLa tillj <JxSj 

<■*< j**- S^lj I.* 1 1 ^__lxll ■ 1 ^2 4jjill Jj'yijia.'yJ 1 jiiA-la I jLiijjl I 

.JaS3 o.2ixlj 4 ,»K jja Ijl V. ) ^jjl ^lxJI v ^ \ ^ jjjS »7ii 

_3 £jLwi II ^ Lull i_£& <«_Sj3^)ll tllllj ^jll S^)iaj i"ii'sll J3j 

n-jl^k^»ll t4ll-k'V^VI :aJ1j 1I JjjljxlLj ^_S1 5o jjLi^aJI 4jl-v ^11 4 jjSjo1I 

i£; _all k4jljjJI t^jjii]| t (''jjlS.^.\ji" AJjlxa) (e= IT1C 2 ) tCj_aJjjll <4^11 j . ttirl l 

(Jjil jji-JI jjul t^jl-N.11 i J^iuiall loUxll t^_ya jrf^aill ^gJ^s i43 jliJl ajill 

41. djlia.j ^11 ^I' ^Jlxll '.y.t) ^4*^1 2al .^yuLoll kjjAJ t4jjkjc. 

*tU 4 _j 1 A^. 4 «-v «*< i , ki l A «\ .rtf", jj t .r»I I 
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4 jLa.VI jS lc (J—la J#—Ldl (Jj—ij J —#> —jtJ J* U^J 

4 ilLJI ^ sUaJI JjUuj ^dl ^ku^jII) Palaeontology 

‘ 4 -Ky i -J|__c lift J ?4jLd}/l (.Laic 4jji_)LaJ |a^ -%7> ld l LliLlI I g'l C La£ 

<-i& IjojS Luc cill ^dl Stephen J. Gould "d^a. ^4- lAAJ' 

I_Idle ojL__ijclj 4-U^=ia_ijdl AjjHo jjll AiLkJal (CJ^jdl £-iLill 

I^jLaJI fidl CjUjS JUli (JMl (jllu 4 -s.Ijj jl ^»JC ijc J}*-} d JjL l j« nla 

4» »1 .'*■ \l ^ il iljS‘ i jj g jj t l La JS 4jksT*LK *i a —CLL o< . l^niA J HI 

^ I I o jjaJ . ^^J^aJI Lb Luca ^Icui ^3 ‘—jl ^c VI _^4JJ A^ KI I | 

. (J jlLall -l$a> (J\ Jd (jjJ JjLull 3J_J^ jl ‘" 1->J»■:/ ;" 

t t 

4 jdlaj 4 i■ .. 1 z' 4_id*JI ‘_jj£JI ^ya ^ J_ja.j ^H-aL/L Jl J)Lq Ail .iLiclj 

< ~L II ^jAtia (jlj .(I_ja<j -la. ^^Ic 4-al*JI £ja a"' . £ al l j (j „s i - i‘ i -va 'oi l ^ya JU 

Jj LJI ^ 1] ( j —aill ,jjJ 1 $ Aj V?i c jLaJ ‘(j^jjaC j a jSj <ja l$u 2 La J£j 

d 4 ■ mV I J£] Aa^la 4 j 11 j 4 ajldcl (jlaj l-ijtau j t l*»m _frll 

. Y *1 : Y • • • d ja. . ^jj£ jUM 

_ d^a> tjU. (j jflnui Y :t fl-4>dl _ 

aHUVI (.Laic J> Ldlc (Y . . Y -t <t i Y) "dja> C54- 

Punctuated equilibrium "Ij=»-dl <jj jd'” j 4 *du jSlua jAj ‘(jd^a^l 

* t 

^d ^oLdl £alia_dl 'jjW Hlaa Ljojl ,jl£j . jjiadl jC "jjjJjlA Aj_^lid 

J jjoC V « « ^ja JiSI j djljS jj^uic j_^a Jjli ‘—ill il£j^>al 

.4 _jdbdl cS$\ _Ldl jja Ullj iNatural History " c > , a ,. - idal l Ala_« 

_ 2 AjlL_AaJI c-lLa-»^al ^j-aj ‘ jjiadl Aj_Jaj (jc LjjS IxilOa dja>. 
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dA^jll Aiuiajbca JSj Vj ‘Creationism "AjjakJI" a£a^J^* 

"lSjj _kill (_>uij _ 31 js—lc-’ j Sociobiology “a —j&Lal^VI 1 — 

j —±. tlilinLuj Lk^j L^JS J\ j ‘Evolutionary psychology 

_! jjk'ill Ajjxii 


dll_lillSJI j j ■* lj__al J LaS ^Iuj j 1 4 . ^-il -k 1 1 4-k_ll J)daJ .ll^j^x jtjfihj 

i . iM kll I 'I Ajc-jll lg_«! .w"u j l ‘Ajj^IIj tAjjfLoll 

jjjj__s>.VI cLalxJI ajji-l livlAj t(_JL^. Aji c.j .Ajla.yi 1c ^gjuijlj (j<o 

j j Lul l ;j_c. Ajy ljLdl ^iliiill jJjkjll " j] j^x" t^jLill ^1*11 (jjjjl£JI 

J_J_ 2 j - j j kil l (Jj AjaIxII diLialioll a-lai c- Ljul t jJu-a-o o__)Ijjc.Ij 

j la. ' I J ta jiilLi ~■ -" ^_u3Luilj ^^aLujxII ^C. ^11 ^jjklll ~ lkw?.a 

cl_L3I" ^ 'x jl " j /'"i■ ■■ ^ ^aj_SJ AjL j_aiLaJI ^jj&LaaJI Sel l 

* 

k \'J J ■» ^_lc. jjkill .jt (_}«al2jl (1 Ju_l J . ^ln-I^U 

^__aj —<Jc. ^jjLuJI c^jjill j- 9 wk^ 33 ! J^klall Cjjjill jjl dua> jyo 5 A /iJ<1 Lj 
‘ 1> > -s. ^ La_j^ia ‘Aiil^Vl cLaltj cLal*J Ajujlb jjW ill jjlj killj 


JS —Ci ^—II (jj—*^s JS £ <j—« (^AJjJill J_j=dll J^U> (j* jl-laj^l jAj 

C « ( - 

j lau js—l AjL-aVI JLac .1 jl . X ♦ • • Jones 

— j^kall (jl ^ylc. AjLa.Vlj 1 ja._j1j^ 1I frl ale. (J Slu La£ i^lSk.VI till) Jiu ,_gjc. 

jlut Jj .A_ajSllJ Aikiall j»l£a.VI ailA (_^<a JaLjJ V — ^x^ojx^Lo ^3 

lj_A J *-a*i ^_ill o_y^a\jual\ Ailiill jjj^all_j-aj ^^1] -iljiv. 

^ 'I' j t^iO gill jjkil! JaLojI "j»Lu3r ojjjuO ^l .vVm l A_^alAj i^lkx^all 

Ij di il£ J3 j , (j l . , .| iV 1 * j_J‘ '**.' ^JJ 1 ^. 1 1-lp Lo 

1_$jkk _2 J-oaJ AjjuViC- o^fi "ji (fc^illll Jjill dlklgj (_j3 ~ kd ll 

(jdaJI J)jSu jk-k) 
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i «l j -v ~i l Lul t Va"i\l t ^ -v. .,ij jjW\il jjjj AjJal-iJI aijLuioll (j]" 

jy^ Jl jrlHaj V jr!'y»iill jAj4Ls^j1jjj UlmJ CjuoSj Sj^c-LajjJ j^> 1£> 

1 '"J~- j (_g_3 L j -s-'iNfl l^gJ JjVl ^/iall £3 ja AjAaJil < ->;! ! jlij jA 

ejjJJ-oJlj ^Ul ') Lulj (aLuJI £CJjlj (^-Sc- lluiSil j JJ < _^S 

■ j ^ j j li* W jjC- 4*1 lil -N.i l <C.^jj]l o^A ^l 1 "- Laijj .43-slt 4-J^jljjJI 

ajj*j_*SI j_A j V'l ^ JJ^I jA JiJj 

. £ i :\ <\ *\ V . Jjkill ^JuJ ^LajSUI 


^_II j 'j "II Ajjiii jjJljpi-YI ^OjAllI ^1 1^"'i iil_jl iiml ' .hsajJj 

_9 ^ ''' J 1 ;> jl j,<«H t5^ jl AjiiaakJI ^jixJI a.I jui 4 4‘V-«\*~> i.'~il•^1‘VYu.J 

ajjjL^a ^ JiLajJI f^ialiJI 4 .UmuSI ^'Vw.ij i4jla>Yl 44j!j jA 4 


^—a Cone of diversity "£ j£ll Jaj j^' j Lader of progress 

j I j_A j±A 1 -> hs-i ja 4 1 ^ ^ V .ilja." L—lYUalS 4 jx^^ja 3I i—llSJI 

i_> JjSjj ‘Aa. jjSI (jill JjAill j jjja-ojll £ jjajll jl ja ^ jll j 

l_jAJj« IgAa JJallj 4<AjL-ajjL^iLa jlsunlt 4_i9 j-1ju t (jajl > a'N 1 1 ja (Ji*. 

4__j£] 4 j'* _SI j^i-aSI £* ) jajSI ^jJc. JjSJJ 4 4 V .il ja* S.1 ulJ 

4__j]| lIi] L^a jj (jiJI j 4 jjLjIS JISj jl J\ j jlalall (J-liaj] <—ilS JJ C. Jl jla 

^•1 jjYI jli-ljlj j*l l.i-vII -.I^j .a ^.".{jAtx' ^Jjl^iUJI AjLi-YI J IjSkjJjjJI jlc. 

jjl (jlj ' *'Y^ •" " jjjajt-il i. ij. .i-s. all (jjjajJ! t _ 111 ii ) (JjjSj 4A3.^>^i\Ij |A j . t> . S I 

(jj.} j t (IVi M ... 4iS Sj (J a Laj) ^Jjjl oLpJI Aj3 ^jic. dill jLa aJYLui 

. " V : > ^ ^ V “^Iji." ".~n« tilII lg h-> Jl a'l-tY IaJj^jJ 


0 — J* JjSjjII J) ^1 <> “ J o." CjLIjS Jj-u 

(j—A I j ■"g a A ji & ^aC-Jj 4A-ljJjaj A i ^jAUlo (jC- ^'li-lllj A-aLoijAl >■ ’ . U3w 

4 1, l.Kiij jAj .^UtSI jj^jisJI (Jj3 ja liSj 4^- jjAaSI IAA (jj^jUiuJI (Jj3 
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1 ja.jl jjjII j 4 jla.VI f—It <jl ijjiiala jj^a JaSa jSJj i JS& ^ixJI ^jc. Ljaji 

ojLoj j»jjLa |Jlc. 4jb Jja. > t . ^i'n j .£jui_$VI j_>2LaJI till! (j-a 

^jC- Aj^Luaj ' ' i'i . 4IM ‘^1*11 ^ja 4 a y >>11 AjakLuia Jj-ia. ^3 c _£&jj t4,i . -u /rs i 

1_iA ^ ■" j 5 JSS (9 laJI £- j^La jUal (Jab ^j^alaJI Ajii^a j-a liLliajl ^IxJI 

* 

V-^J j(JjlaJll 4 -l~.»j Jaill ^.la 3 i4-aLajAl n»a jjil) 

nil )j jj* J»C.jll cs ic.j .4-aJXC. ^3 ^Sjllnil l J^xll A*jJa ^Ic. liLLa 

jj_C- 1_La(3 U"ij c4 >-a-<aa.J Jja. AjIjIjS J_>-o Jj 3 - 2 ^ V 13 '^^r 3 

.J^^l 


£ J _ill I^A ^ a-jt&ll jJjiJ Ac-j-aa-a Jackie gylii ^ I^Aj 

Lkiajl ■jjsLodJ 1 4 I I 4 <al*v l i •_£jj j^a >■ '1~K .*111 a ,^‘jl .nil ^ixll Ajb£ ^ja 


<4 '^l»ll 1 “ il ■ a ■ ^-v. 'll > <V' , .-k<a .^ja £—l_j Jla-aj 4-elxJI i. iV i 'a 1 1 S } 

(jjjia-i-a _ II 3_ a i_J—4^11 sVj* ijjfe if~ 05±^i5 

I L. A w \ (_^_^akl o^Aj 4 «^ 1»II 4_slj£ll ^ya 4 1 (^1 .^vs i.a k_:^la^ ^3 ^jjIaIxJI 

jjjJ II ^__3 ' ~l»I I JjLa jA Lai djV1<Lall aAA 4—iajlx-all Lj_j3 

AjjSu ^I*JI Jjjj (^ylc. g; jS 3 j£Ij £-> ‘(^Jjiall J$aJ' ^ bc.LLia.'vl <>jl*llj 

.AaAaoil 43j*-all jjl ^ll 3-ia2l 


Y Lll 4 jI$j j^all John Horgan " jUjj_*a" sj’^ j 
■ ' -' K jAj . "3W-jj a '’ oiaLuj .cilia ^^Ic. Kiia !)LLa The End of Science 

J. , : ’, (J__S jJu^a__J ^ all 4j&a_)a$\ 4_ia 1*JI Ala-all ^gk ILiLuil 3*C. ^ale . 

A__ELaS?l L>a l^.U ^»ailj t JSS ^Ull Aa.1 jJ ^1 JjAaJI - "; ’\i4'Vij L-i" 

i"il\l a'Vi^l _ A Ijjc. jjlaj*iuaJ cilliS .Ua._jlj;ijll ^J) C.L j^lll ^4 a: 3 ^' 

^.Ij_C- (_J_xlj f I ’'j ^^3 Lajb ^Sks 44a1x 1I AjC-Laia.'^l 

oL_aJ AiS_ja la-Jal j j3jj ^1*11 j^jlall £-Laia.VI ,>lc. cLolxl jla.A 
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4il j » Ajauuj (JiLstll 4 j 1 j 4ialial IjI 4x* (_$a 1I t Ail jjla (J_jJ 

si_2j i_l_ it j .liilaLiuJI ,Jj* sjjc- (jjs jaSI "4£bjjt2k" (_$l (jc. jixj V (^Ixll) 

' JSllI 4^. j jj Li jilt "jU-j jA" (Jju<ajl cjjUajjjillj 4AjLual i _ ijmj Ail jjli 

« * IJ J °j* 4__jil _jll tillj jjC. lillA AxJ iSjJiJ t £ I jxjl l$J ^ Vajl 4* jK-nll 

jl£ I aI Lot l$ll jui (j* ^judj ‘ i lH ^ jJ ti i l-i 11 4 ig a "Ail jjla" jiaul <_£jSAj 

"(jl_ a.j jA" Vlgj UL-a* jlS ^jjJI ^kl jjbll ^j-lL ^J\ (Ja*j1I A3 l^Jkjj 

.oi 

A3 ^^xAflall ^Ull 4.ji.nl i ,Vl allljl ihI^VI (jll " jl^. jjA" 4^j jial (Jj9Jj 
<La£^all jjc. <—sl jAaVI k-JJAjp _jA ^jaII cLalxll ^jiii La JS jl j tjxallj (JilaA 

~ 1»11" 3_ui jLa* ^_9 Jal^),. rv'iV1 ji ‘ - 1»H (CjLuIjI jlj) 4*1 x 11 4 ^LiSll 

Jai _ kjJj lil _1 j j i Post-empirical 'i-ajj-^'ll axj*" 2As_) ^aj ^ja.L*ll 

1 > -4 tJA Vl jJ/'-v ^ ^J . Aaxa* 1I Ift q jjui j* 4jll-k.il kjljjlaill 

vi_ AAk. (j—a I **1 ■* * * jl_£ jlj i(_g jU^ujifl fLJI £• j ji* jt AaAj* £-l3A 

4 j^l»ll 4 L■ 'iVI ti.-JJ.*. t (jla.j^jA 1 4 j• n 'll ja - 4jWa11 Aia^iVl 

(jl J_xj (^jjl A3 4.1*1x11 tiiliLSaS'Vl j*--»£*- jjflJ ABj i^jjAaLall (^i ojaLall 

V A_ Bj" I^xjjJall jJUfl jt A^a._j* jA La (JS — Lu jSJ — ^gjl jVl laL^ajj 

t t < 

c1:1a _lit JaSB (Jj (Sj4j£ CjI jjj jl ajliLwu£l (jb LAaall (j* Aj j*ll lil ^L 

."l 11 1 ^ ” “(jl^jjA 0 klijll ^-a Jc-Ljajj t4.\3l ■ ail 

^_A r-1 j kjallj -j L><~- c-^ij Jxll" (j* 4 -k mi lil ^AAj aj*j 

_B j£Lj (jl Lilj .s jjk^lxall 44*1x11 4bLs^x11 (_i (Xjli 44k. jj _jAj \JjAa3Vl 

(_yl& 4ijp VI aij Ajljjlijll (_iiljc. 4tU* jAUJI i*_ll [ \ J 

3j—ij -(i^Lyi lAj'-fj] lj) I is tl^AluV Jjjinll ^yll 4Sj (4aJI Ja-k< 

. jUaVI I AS ^3 (h*a jj jl wjjkj *4iilill jIjjVI" jA 4j jlaj jl w i/k« ill 
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£aj*ji_ll "ti l -j * ja 4-> tillj]l J,'"’ a *" -i^i Jilaj *-)l U . t l 

(jl £jjaI liLiijjl uij (New Scientist "o— j.i=JI Jlial jA ciJI=»a13 

t * 

Jl jl la* (jjj j=^j -Science "(jaiAJ' jl Nature ”j*iiij"j 


JJ— J j_A {L jll Jc. (AijaiaJI jA Aallc. <=wjJ J&j £-lj JJfrAaw 

i" il r. La^J!'' _i ialc. AjawU La J j W jjlaJu jaljVI j^li-d] L^iU (cljlll 

^LJIj .^ajajSI ^klxil JUa ^3 jj^lxll jS^-ila cV j* laSjC* Ijl ia* ( 4 Jcl* 1 1 

V jj^aJI lj* (jUj (jj$aJI jA £ jail lj$l ja*aSa jl JJJJJ Jj V 
a3A (jj ‘3j.iL J jLoJ JA ^Jaa. jl ^lxjl jLi jA Jalsall JajJ 

1 a i l 1 ^ i ■ ol-v-sV lj 4aj>lic.^UI jo ^JxJI AjLaak. 4ajLj.i ^j4j oil 


4 i J j s ,">... I jLajJaJ 4Jiiu *f ' ■ >aj j jSla ^IxJI Iff va"’ ' 4ajjjjJa 4iaJa j jJja 


jj _s-aaJlj ja_ aIxaII j Cj^ISjHj (LalaYjll Ja3 CP j’-k-N (»l jaJVI 

— i"i s i -v al l 0 j_& _1c- 4_C-ilLl 3ic. — jLauj/l jxLa La IjjjSj .^LJI 

4jr- i~i.^i I I t"'l .^-^^'1 i_jj| j^, ^*| CjLlaLaI 4a$3 (JajJI j Jl 


lr. — CjvLs-aSI ai* . - il -s. a. ^Jc- 4 ‘ic. j^iaII j jlaLoJI (jualj .a Ja^LaSI 
- ^ lr_ — 4 Ua t1 '1 ---I i*11 Vs Ii) I jli . 3 aC j& Ijll imp — ^1 j.lll 

(j_SI 1 1' £334 Iaa ‘4illl j»hV'».il J ^L-aaSVI Jj ^-Laa^l s-4JAJ 

jjjjlj ^13 33 j . (S-aal j— j 4 j3j*a 1I cl Jill o3tla jli—a 4jiaiIj1I s— lls-ial jail/ 1 

4__*aLo _oI^aII jJxll" JJIaj jjaaoS-aSI _ jiaa Jj 3 La a ja3 ^ 

Igji Jj IjL-a jjj (^gAjajll ^i*-ll (IDUa jA jaj£ J jS-s'ii “ J ^.^ aA jj 
| _'■ j j~- - ■ -U-»" I (» J t s^e. jc. (_uljJI jaaa] 4aivA V j 4all »*ia (* Imajl 

J—SI Lai -.j.i l i cl jiSI (jJ UiLmcJ JajU J3 Loa {4 S; .<,<ia S I 43j*a!1 ja ^Ll* 

* ^ , ‘t 

j__iiJ ^Ll l "4 ■ j-», ^- 1 " j " JL-aijl ' ^c.J (4^aaaSI jjSaj . jj3*aA Lalj ilaLL 

.^jLoll JHaSI jlaj-i Jc jajlajLAll 



4-J—. ».; vli aI a. -a JaUJ Laji 11 jaa ^jC. lAi ^ jt j j 

4—qIxJI !! J_j JjlsJI i_Si^cail Ia& ^ic. a Jj^Lj 4_1aoI iilljA Jj tJaS3 A '• -*«■ ,aaA 

ajL _jl ^iil_ill 4-olc- ^Jl 4 _ja.^a]I jlaJI t i' (. Ls£-il e.LaLtJI ^ 1 r*^ ^ ^ 

(=—lc." j—ise-xJl Robert Park "JJjU cj’uS >. t>^.i j .(^jUill ^LJ! 

Voodoo Science: The Road from "aj jji J) ^iU-JI Ja ^jUI :i j 
J—«(, 5 —As-b lj* jc. 4 Y ♦ • * Foolishness to Fraud 

— jl £aJAa]I ^jC. aAAJ *N/ j3*^ JJ JIiaj _J* _e CeL&LiJI ja£- 

t—iL.-jS jAjj_j il^A .cLalxil ^jC. aAslj ^jj^aca frI xItJU — jj-Isj ijsl ^.lc- 

—1c. j i—s_jl_jll Jxll _cl i AaLs]I jiLijl Le — a^Alia ~ "dJ^Lj 

oj—ft -ic. 4^aj;~' A aIjIj ;_jiA: O^J . 3 -^jt s'.iM plcj fi*JI J ‘^•oIaIsJI 

£-Uj!-II j J—-A>JI ^ k lS ^Sjii K \v.»*'l aW-=»- 1 j-a 4^J*JI s S.'-aIsH £ I jj y J I 

Ij— £, --j l £ a'A US JjjLkJl t^aLtll ^jC- AAijlidl 4_a.j_)Ja^L] j\ j£Z j& j l4ic. 

World- ( ->. —la>\i ^ ^4__t*]Uil Ajj^>ll 31 jsj 1 v^VI aj-ia 'iiljlj" j-ijjj . i_;'QSJI 
:4 y , ]r . CjLsjL^aj ,aU]l J^>=a<s ^ya ‘Lsbdl _jAh 1x^11 Aaca! jJ3I tVieW 

;r Ia=>a ^a!I jjiiL' jjiLtajI IgA-tjaA ^ill AaJxJI Akjx^\ \a lAjj>a <.'^.>:;1 IajI 
^jajljsJU a j t)-i la jjS lijl jXiij i^Aaic. - A aaIIc. o_)Iaj ( JI 

. £ ‘ :Y . . . "djLi" IjJ Jja t- tla^NI V ^5^1 5_jjIj ^asJI 

^jLaj ^ASJ j ttLcLdl jjC- J! SjLui^l (ji Haas a]^>L JjjSj -H 

_iVI J. Aa _lc oLalstll A£.jLkJI ^C.l^xill JjC SAjAC. 

jj ^lj]l C-I. —alxJI Iaaj fiJ »—sil jll ^ixJI Ajlclc.^1 1 '<A,.,.: j 

w_iii ^-di ^ J > SS'^ i J^o JaLI jliaj j — T - ^A. I Aidjdl J 

^LdtJ c j < ^Ci« a.M ^ S.j^k c li...ii‘j <; jJl*-I^ 

J. .C»liS J—a^iiu »V^ ^3 ^ U* >?wlj3 ^ua*J «*.iUd C-lc. J T ^ J 

^ A^iii Ji Jliii « o j' jw ^3 ^ « ti.* t —uii'j 1 



4 yj j t ... j... -v ^11 jjc. iilljjjj t jLutailkuV I j (jLasYlj £T >1*11) 

t « jlau _l !La fl /alall 4 U : ’i-v Ig^^laj ^-ill jj^>iil AxaLtll -lC-l_jsll 

a _iJ (_j _ila ^_a Homeopathy "(^JiLcJ ajjjV “LiiliwiJI ^ajL^aiJ I 

ill lg-i aji; ill si & Lie I 11 il ^.Lo kilj-ij jl lj*i i-~>"i»I’rfl .12 j .4 

^jC-j 4 pistil 4 _i^iSL! _jA A^jjjll {jp- .Jilt .lljL) jl j.1sj 4 ^jLik Ajl i _ 5 lc- j . ^.Uil 

t jjjll 4 "_u ^Jc. IjjlB ,j_j5L; J jljL .Ajsslxll _^jC. 4^aC.l^o 

<aj j ,^J| 4 jja mil 4 s j.l'i/1 .^^"•e.VI j i iil^J! ^1x11 Aal^aJLj 

"^g j^-—lasll _11 ^—1c. —a jsai—£ j—&j 4jso—£11 ls^ Aj^LJ £ 2 ^j 

<j—a a^ojj^ liljk. jjli 4Ala.jjLl ±a. ^ic.j .Evolutionary psychology 
4 Pleistocene * —oijl^XJi >>a*ir 4 sjljloll A^ojlill Lll I.74 

1 '•!» t*l Au^aa 4*i..nt l^lfilj 4 V><~i 11 tlaSil jsxsalsa. Ila )- J».'a.'.*i ^lll j 

:J iS^—i J—* J .p'x-^l o j$-sJ ,»C.I J* jlll ‘ScliSLs JssHll c. JsjJila 

v'jUura _ 11 jLo lillj lj.£.<a 4 ( J) . i : > ]l Hsjjjxi v jx c ja* AjSjL-JI J^Sxll 

a jia Lc.jj ilsilal 4 ”11 ..il 1 4s^jllll HiljjJ^ail L . Aj ji . , <•>»! ' 

.£0 ; \ , , , .<lj l 1" . jijjl Lasaj 4^Jisll ^ya o„)jx, ill IsjDLJ ^ylc- clasll • 
Ajjj £» alij j^allaj jjill (jjjjllll c- L«JL*JI jss£ --X- 4 llii 

A A" 4 _'L_25i ^j_iijl) ^_all ,_£jj£ull ^.».;aill 4-olc J aJI jlsxV I —il_ jLj 

"(jjSjj^all ^>jjjlj 4alljjui2k.lJ :X • • 1 J3J ‘*' J 


Uil j r»us JaJ ^ "Hilary and Stephen Rose: Alas, Poor Darwin 

{ jy—AA fl‘ ^ C-VI _*J 4 iii^)laC. kil^jlj" As^j^jiai . (>—kaljssll aAjl 

4 " 1 > 1 a»VI ^J4aj -^ Jjsill j 4aLolxll A_il-j ^,£ ,.;i 1 

.jallxll JjUl (jl ^^lll 4,1). .: V I 


^3 .“m ^ uaxi! >**ls 4 ^ ij■ , ~i i 1 ' 

I ^-l jullj ,xjj'ul ei-vl ^ A_i3 kA^J^ld Ai^i v«j^! I i Sr^‘ ^ 0 - * 



i ( aixJl J!lU. (jx LjjUfcl jjuij 1 nM <•>-. I nl5xLi (jl Liljlj" (j<->lVuajj 

I_lie-jj jjlaJil jjiil! (jjll <akjjljaAxJI (jl (,5 jj Aj| Lu*jV 

t'il nVm (jx ^jix ~I»H (jli t JUJI Ajtniaj j . LixLal j ■ ^ajj La (jjA-su] A J n•> II 
I ' 1 J a (jc. ^ulj ^~I»H j Aji tlilj te^jxLla AiL^laJ iaiia (jSJj i till ua. 

AiijlL_j A-Uil jll IgjC-Ualuilj (_5^lj ^Loall (_yi Lie- j£l__>xj U-Iaj (_£.a]I ^jjaJI 

.pLIK i''il^jTilju^l oAi Jix 


_II AaoLu AjjJj CjLil jja. (ja-i3 t'Liljlj" _! A w j'iILij (A_kxa^LiJI 

f « 

_aj . l** )' rA 11 l iimj llcLal £jJajj c-^xi j 4 ^ 

— (_5^alc- j^ylaioJ LjAxJ jA j t^iajl bulj lc.jj2ix I V‘il'*> Lijl I iha^ jj »■*-»■ 

^ic. i_jjjiL]l <jx IV-C J CjUI A ■ nil (jljjiLl lUj jjj £tXjuU ^^xllc- 

■ A -v j-n. . ^ill Ai^xxJI AjaLo ^Ul 4 gj<w 


j) 5.n<-.ll jjx .>—jjl^aJI aJA t JL o tAjkjjiaVI e.AA £x JSLixll (jl 

J IV’lj Axxlc- Aj^loj ^ASJ *}/ liljLj (jV 4iljj lAA.jJLaVI ajlA Jox (j^a-yj 

^jjSi (jSxxll (jx3 4 JL*. Aji ^Jc-j j. ^oll i" _1 (jjL-JI £-a.jxll 

(jl — _jj.l£j JSI (^jic- - "jjjlj" ^gic. (jl (jjAAJ ^gjll aJlLo'^ 1 (jx A^ljxll > iVVl 

aJ _jA Ia j .AjLIia.. ALuaJ l^xC jj ^^jll o_jall (jLxJ (_5_^J o^)x _^jSaa]l Al».J 

j>__x _us j^c. jj New Scientist .ij^aJl ^11*51" a !•* x Aijjjl LaS aJjxS/I 

; Y »• y jjSI o jIjj I >. «*> fa^il j ~vxll 


Jxc. (_ 5 _Jl (Hendrik Schoen "o>^ <sy^> Ija jST 

jl—S (jUI j (CjI jix (XjJ saJ Bell Laboratories "Jj" a£J xU-o" ^ 

AjAaJilU j t (_g^ jl jjSj jjljll JLa^o ^ Jx*J (jl£ j (AjljLiJ (jx (3®^) 

jj—x I__ajjc-j Ajjjj^JI Cj! j jlui_jj1 jj3I j Buckyballs Jj^^j J^-* 0 

(AjI _jjj^iSSVI JLa-x cllljjj Llil "jjjx M JLaC.1 .dj^Lwa^xll 
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. jl jj£a jjlal! j 4all*JI SjljaJI ^ Alalsll daXaajaJI j 'll 

A —Jliailj ."CjVI aaJl o3 6 3jJ—a. £3a (jjl — 4jj4a. — f -JL*a 3zJ V IjjVlj 

. (V(j-a 4"42ja3a jac. CalijjLaja" jljaau A^tjoaV! 

V jl >_! ij t jl.imakll ^3 "jjja" (JLoC-V a jjlall 4 _iaaV! jJtjJaj £aij 

^ 1 jU-a t ->gA^j I jjJaI jaill fJUl Jja* j/;~*.lall ja jxMl j-ixJI ^...Vi 

C -. ; Jjixaj AjAc. laja»a ^aia jj*a j& * ^ ^ pit j .Aadlaj jl jSj 

(Jjs aa ; ->j5 ~>~~) AjLoc- jc. jal jIixaII ^jic- jl£> (juStilLij . AjjLoj (_JS 
jjjiJ jjaa*lj ^jia <Ajyj! a3& j_ 5 ^J t ja'll CaVls-all jlaoslV ^JajjjJ j*iall 
(_5^l (-2 ajoajj 4 _luo jail aaaJI ec.1 jib iAaLoui ^^aIc. (JLa^a jalal*JI jjai 
4aaj jaJI Cal jjiuuai! jail aeli£ Caili CSj .La 1 L»C Jj^j A ^ ^i" A] ■-. ^ 11 

A ilaj A «. . ^-> ^ lr, (Jaldl 4a>Uil 4aa aalL LoAiC. j . Ca 1*3 jail ' jjCj" 1 

Ijiaj jajaaaSil ja AaanaJI >*iUl<aH jiaj pH 4al Jll 1 4 j 1. s~N 1 Aalalaall ^a,S3a: 
a jjj i_jla j>a CalalaJI Jaa-Ail AaaSl •> .nil (JLaAl jjaxaj . ja jAall <xa (ja*Cal 

^_S CajCj_j _all AJLoC- 1 -jia*a ( ^ s i a jLai! j jaU CajlSj . ^aii»Jl tiljLall 

t^gia LaS "(j.i'nl A j ' jCuaj" 


C" 


ajal i4... oi ^jlaall ^jajll 1* 13aJ ^3 ^Aiajal aaaai tAiaSJ jaC." 


-Aaall c-UaiJ jjJ ^ulaja ^33a t(j^^l aJta.lj ^3j t<alaiai jlja illjLui 

A j -a"ill o jl AaJI 1(~- alaj ^aaa ji* ill i^Jjaiail jlaai.1 jl t _ s it jlaia.<all c£ jjj 
jjjj ■«. ■ ' -v 1 j j__c j_Sa jill .Aaalall o jlgaJl ^lc. ^11 aalg-Cj j 


L *-.ij—x ill ft ij 1 iCajlS 33S A»aj ? Cals jlioll oCA A h~>l)La jaaS^_all j 

Ja_ill j>a 333 Aal^all ^g3j .^g^ajjlSVl (Jl.>allj 4jtll»aail jaS Aajo&l 

^jallJ ."laaLMij Cajrvall *>) AaLaxa 1 43jlt V a Laic. 4 Li. .il jj ' jCu 

.^V' ( j«3 :Ajaii (JjUail 
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(Jliajll ^3 a£jul«j tigjSjjl -la jjfLj cUaa.1 jl jc- jjAi J©ac-!j 

y ^ 1 * jj j ^ 4 ^ ^'c *1 1 4xaixJl ~ MYil l 4 -v ■ "< i ^g’\. i Aixl Ijl CAJLo£>Ij A xklk\ 

j Samuel ° :Y* »Y Jjjj_uj 'JaxII j^ lajj* ^3 ^' 1 ’ : 1 J ^yjA>U 
I'W i Y © ^ aJLx 1 a ' jJaiutall * I _j±iJI j>a a w I c lx ©xjI Asa t JL^ AjI 

J_£ Ajjjij -A*Jj .(ABj-aja 'A^la-a ^ jjAii* ^g-La jJaSj ‘Iaa- 1^. j JJJ >“ |, - n 

f. J ..i ^_1c ^J-< 1 1 jAb AJIaa" lAjaJSI (AjAAI nAjja^AI j^A 4jca jjSjLLoll 

. Y • * Y : i " Jj jjsL-j" "JAljLull ^A <. xl*lA]l j rc^tiJI i _pajc- 


I_Lagj La jlA ttlAjlxllj ” jj.'" t—xlilj A_a_wa jXa jC. jiaill 

A aM jll AxalxJI JLaC-Vlj j»gxl.i3t jfLaj f -»£ taVil cLaixJI jl jA jALaJI IAa 


ja (jill jj^jJI jlLaj ^1 jial t(»l*-ll ^ JjJJC.Laia.'il jiW.Ul] jS-aJj 

jjj_ui _lc. — a I_JXvU J^Lall j-«j .allij tlij-ia. UJui ^tgA lllC-L^U 

JJ C. lg_ja ailjLij taJ^slLa 111 jiwJ j£j ^1 jjjJi t2j J=tJ j*i 1 jx£> jl ” JULaJI 


(jXLVI AaAi.: ^g-Lo jl JaLAj jJ - (JlaJI A , » , nh ,j — jSJj tp^Lojll j« 

^ a j IV'.l l ajlxl ^ r - v; ‘■',' IjA jJA tJgSlj (JSj_j .aIaAaII jj*i i— ila l A'W I 

^ J .* i -v il l ^ a j '5 j .3-*1 1 A^ajla ^Jl «.La*>ij I AjLaialj Ajt-iLJaJI A*<j jLa^aJI 

“4 jr.l y.'W^y’l' ;_s^^iall ^j^acwS i _-3 l^fj jl Aji ^3j t A- ^ a^-^11 Aiaixll i—- 


aljsJ ^.i jiaAL-iAll __)A*J ^LajuJI ^-11 

, * 
jl 'i j ' ^3 ^*1]AS . jjjUa jjS^jLAaa j l flC .lj Aialxll dlj )% il l j_Jc- ^jLajjjl 


r I j anj A j iA ^y)j2j j^^l tLal*il A^a Wl>.n (^All i_i-a»JI jA^ ® 

^jj A_Lal»..il i ' j j'il l jl aAjLJI v," lL.il jjl jx ja-l J . jil jll ^A i—J jLiAll 

jjjJI jjla.yi j« AX ja x a A la. .il jj — jlja.VI j - ' a> ^^A lAJj^A — l-*jl 
iAjjj c-LaLtll jia.1 j»Lja la^. j©Ia 1I j^>3 .Aj_ ) ^iA 1 cjl nliA ,->^»-a ^_a j^SjlAu 
^jal_ a 3 ^_Jl la j^x.S f l ^.xSjJ j-a laAj iaaji*J »_!jLaAll allljiaa. JS 
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j) Ja_a.V t"jj*j Juta J (La ;_^cai>i (illift JjSIjUjj .djliluli JdliJ j Jlaill 
Aj lml j S jl Ajajtjj jl j j.iil — (J^UaVI Jfc — -Ip-jil (j-rtitall jl£ ' j_>">" 

Lja_jl Jj_j i jj-liLiilj jjj-iaJ^pJI ^ 1 <n-\VI e-Lalc- ja 1 jSa■ .-lj .4pjC. jail 

5*3 >J> ■aill jil ja jjaibll jjtc. ^ 1<~- jjla Jgj«jbjall 4 _>jj 1 jJ 
clalxJl j.}1 ^jul -..-vV I jLajj Jj Jajy kJ-ill oLft jjjj ■—bS j (a^jjta 'i x 

t t ft 

jj_al <_ja*J! jjLLll djULull (■ lajjl jl (Jilaal! jaila alalia (jaJjmJ jaVI jla 

oj _ ft i2ajJ _ i _j ' • ■'<"' J AlstS jc. j " 1 '''■ ■' La lalj .Jl jll Aalc. j& laa 

nil lj £_aj .jigjaajl c-Lalail 0 n>Il (-n^jall (JJa-'i Jl c._jjll oJLi^Lail 

I j_j jaa jl jjil_£a (jJL—a-all lift (J (_)la£JI ja jaafa ajac- j t'\iljla jb 

a»Lt" AaalaJI AaC-lali^l -~~'^1 lalaa jj- ^l 

ajl_a 1 'il jl (4_aaalxJ Jell jC- AaiaLiil ilalaL&ll aift <Jft (j jj la 

I L.A jc. _ya Jjjla' (_ata£ <Jia (djlala£ll (jaaxa Jj .Vlaftl!>t£ jl (AaLaail 

* . 

" jji.ui.jlj (JjJjj" i—iljall "laLp.1 f -.i .. i->l l alaLdl 


Robert Youngson:” Scientific Blunders: A Brief History of How 

—„ j&i (_ajl J 5AA { Wrong Scientists can Sometimes Be 
> 

cl_al*JI jla£l jl (J^l jj_jall |U«aj jj-i ja -illj Ja j (4 jl ■ .i ill ( JI 

• J ^ j 

c c 

• Lord Kelvin "jaaLS -ij J (4 jljLj J_>ia 4aipJI 4 ju 2 >V| jl (laaaajLj 

j j j ■* J j» A (a^a_il juiu j-a Ixjlj (AaUali IjAj-iaa Jjjj j^ 

• Ernest Rutherford 'bjJjjj du^jJ" 
CjjJI' 1 ajjll jC. I^jI AiUail Jc. Jjj^aaJI Jc. 

* 

." jjLuijjl 
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(jLiu Aj-IjUTiII Aa.jjJaVI JJjJ "jj.oV ,..l^ tJUk Ajl 
| uutn J (j j__£j .13 jlJ jjJ&j ,Aja.lajJ Ajjl»-ajjVI AiuJailj 

JJC- <_g2 e.Lai*JL) ^ii Ajflj jJaj (£■ j^AjaII JjLu AjjLJ 

In ,. 1 1 v_jIjS (JS (jia dill ^jk Alla “ (jj^aajU j^lLfru 

Ljj3 LiA jy.il 1 ^U t 

A_.xala.il jjjLjaJI ‘ J3j .A^jjtijJI (jC» ^yjjLill Aa3 jA 

I—aa ((JHaII ijjfui i _ 5 Jc- (I 'j±& iul (jlfi^-Vlj fjA AjLa*J Ai-Miljll 

t--,l— mil Ja — ftL LqJl_ jc j .A-pL«(v3VI jl AjjuLluJI «ijVI (jjiia 

— ^SJI ISajl^Aa <_ijljA jlax j <Jja —' Ajj>lat V (jjjliiai Ajl jilj J3 La 

0 

^—J A . a j a o jaJ J ^ak j AsjiaJ (__yl£jij! jA j . AjjjUall Ua jiLu <illj Aau 
U —111 1 'iVMif- ^jutjoll jaj/1 i—ia,ji*J ■ >ALUI liiljji jl l_u3^Jta 

" ( j > a.'.->'ilj" ."oJjJaJI (jjjliaJI fuJcul taJjAft .all ajjiJI iiUj ^jlc. Aj.ua wjjIS 

.rxr nm 

(31-4) Laai IjA <jA IlhjI (jll (_j ja-Vl ^iLall ^LJI -j>i*j i_iA jjj 

J^uuJQll (Jj; »»i (J.Jn. Ai »<n jj fkll AjISaj JaUoatVI £-a (A jl«u.ll aILaaj 

A—*iaS (jjij UuS" jl jio IjIjS Len Fisher "j*yb (jyT <-j]1 j5j . Jjlxillj 
The Science of Everyday Ufe: n A_ja jjII slyaJI ^ic. :(djli jj) ajE» dl*£ 
cjjl—all ^-Jc ajI&j Ujjju *1 • *y How to Dunk a Doughnut 
ij—J tiLJ Q+JaJJ (jlllaJI M tsn 11 a j (111 1~J*J fM' :Aj3 J jkj ^^ajlaJI 

jll J jio .al l (j-o—ua (j—aj »nll ^1 iVlujU AajulV) uJu5ij (»Aau 

ajjjL-1 i—juSj VAju-ui ^iLaJI La ujLi£JI 

j—a l —oS j ('Boomerang ^jl j**jj —1L >..ilVi' , i ^_o ^£j Vij£jLa jjj*JI 

(j n « t j t^ajla'i Luajl Aj£J_j ( JuSb (J£j (Jma jA j . V(J-uaJI jia 
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tiLJj qa (ji ft \ V SJLuij tilUft iaJ tualy*ll Ljl jj <Jc. jliill 
( t . Ul l jV iJjJw (J^JI j! <ybj fJkii 

(J jx«llj jA lx JjJail i ja$\ 3jLaa. jAj iOiA. 

• <Jaj (^Ij (J^ll (jMiWil (jl lijlafl i^iJalj (j^jU 

^jfc« U 

■ j eljojl i£> jj]l 11 a ^ i_Aj£JI ^)x o jjj£ A£ ja^xj t"viljlj“ oIIiaj 
4 \i *>•> I I Aj&lL-all tLl U ,<u > x i l (jabll <J$a» (jx t"(jl^L>i" "jjjjW' 

f-fr® ^ Ij£ajj (jJa. ^JAla-SjAllc. 4 j$j (jJI Jja.liaj 

(JilfL - ’ill JLua.1 j i^jtnJaJI fJUU (jj&xll AaA liljluillj ^ilnJI ^Uajjl 

< JSUIaIIj ilA& jmsjaU 

(illall ^Ic." ajIjS Philip Plait “CuL u-uLa" (j*iu t JltJLj 

4—JjlSl ^—llj ni l jx yl. VVi tuVI ajjJj AiJaLJI ^jaUaII i.Jh*iS JJ^Jixll 

Bad Astronomy: Misconceptions and Misuses “ jaaII ^ la 
A—Ja i Revealed, from Astronomy to the Moon Landing “hoax” 
,T :Y « • Y vLyl/ (JjJLi (jx IjSLajJa (jjill ^jjjiutlll 

<> u>i ufo » *» j»-y J jji (> <ol (ji) jjAjj 

:J*-jluuj *<Ljalji^JI SjxLjaJI JL^a Joa <_$jii 
LuLiai , J^aik a^^jui flaJL (J*V| ^SIj .Ixjlui (joyl jxV 1“ 

Jjj ^jSB jjill j .laJ Vj Axilau UaljJj 

i$ljain " ^—a aL_jj^all u le. Aajju CjIjjjjjaSII a 1 a tpjJI ^Jlc- ^ 

jOiAa—JJ tljjjli—u, Jiiiuj U1 ^111 jA ^kil j .IgjlJ J u a V ij 
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x ^ t1 w j j jj£ A a Jai l , 4 \jjlj ^QjV* ^ja ^jjus^)ll 

(jl lii J .LsjjSj 4o*Jj AifaOJ a UW <sjlij (Jaajj cIiIa^C- J AjjJl! jj$J=> 

jLi_i A _S^xaII (jJ_uil ^ 4j'li-o iljljija jlijl (_ylc. Ajjliti ^jiatll ajJ2 

^yic. ISj^i ^Ic. <J£ al)I jV j-lll (j-a jyjjibll CjIIo (jlijl ^j=4jj .1 n^ t ^i 

— _xJI jjlal j *11 l. g 1C- J V ilil »<-i»rf~i*4*i ^^Aj t j ^ixli 

."^£]lj *1 (Jlj*Vl aJA jjj" .(JJsJI (Jal V) — -JLiLliJijVl ^k Cij^-aall i 

i‘‘m1i w .Ml > ■ m.. il l laJajl (jj * 1 g al a'i l A .■ «\ 4 ^ a X >1r i ii »jj 

.£ :\• . T 


jj* ,jj_^i.Vl <J£j "viljU'j "■ 1 aaL" (jJc. Cj_jSj ijjLill 4\j\> lilliAj 

f' £1 -fl » * ■*iaj jjjjlll «.Ukll (j/> IjoiS jjl i ~* > w j ^3j .^jLill ^ixJI ■—jIaS 

^ If- kil Jjj i^xLtll jjljbji a.lujj jyjiUx ^ I jjl£ 44jJ_pll a JA cl^aJ 

J_a.j 4 jSJj i4-alstll <Ll*Ll 1I .i&ljallj aAi^ Ai^oa ^gjjl 1 —ul£ -ji ., JLiji j*\ '',11 


ij-"11 jjjiJijll (J>aC. 4_jj£ ^ aJjJ*i Ajj» im AjjjaJl cljaftll ^Lalc. 

< * 

A _axis'll J_ i\jki f^jaj »* ^ixj — AAl_^all ^jViAJ — c.bjjs]l al*lc. j£lj 

,j_t (J jlall Jal V] aLi-ajSJI c-Lalc. <_ s__>*j ^1j 4 jl IJiljj aI-IxaII 

liallc. JaLuoj V. AT . I (jLuL) 1 Ut^A d. jjlL (jlS .IA.*ji.V>A 

jk—lxil (jj _j t jj_)_all jj jLi _j (> lijlaj (,> f»c.jll 

Vj tc 4j_(J^ (jit Ljuj^a ^ic. ^JaLi il: a AJ£jia]lj »^Laa>.jlj)'i < \~illj 

^3 lillj Michael Polanyi \s^ji jl-^1 -<i* _>^ 


Personal Knowledge 5—ajx^ir j^ix-all aJ& (jjL^ wSj 

(j—c. ~j_ill ^jJc. — o*liSj jusu (jl jJlc (_$! <&lLluilj jjl jaa tjI.ij.T4 111°A 


(Jjl^JI j^all jXjJaj ^«-a j .a_jj_als^all ^Ixll aljla._)a-a ^ylLoa.1 jj* AjLoII ^ ii.1 j 
^jlajll ajlcl '. '.j.l& v-aa^S 4 jIjjC-VI a_jji.VI uaI j )'n . i ll ^^3 11 4 ljla._ji-al 


.<jAjiall ajb& 
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1 ii l l ,_£A—II (JiLaJI j£ilj — jLxj jl^)3 aUjI ^ I'-v'i LoAiC .j 
Vj .A mlI 1 .. 1 II (JL».jj el_)fiJI ^^It laki jaj3 (^jJall <Jj ^xill ^1 — 'dul/ 
UJ —Sj jl Jjij 1 ;> ! /'•% Ll IjljSI A*J <Jj «^1*JI Ada oljlxx jC. I jjaxj dlli Axj 

I_x l_xlj .4 lx x 1 % x dll jUJ Ajc. 4 *,'■>. ^'1 A jl ^xll - >A.*i ■ ..’<> jjjxilj 

(j—C. jii*xll 4 jjji.V| £iUJ| ( ai*JI ~li» xj "d]jlj"j "dliL" 4 U 

C « I fi 

l— ill J 4 li] 4cLGx]l jj ■ •° '" £-1 _jjl i_)» n a l jA ~l» II jl * ~l»ll 4 j-v jl jjAjI 

(<iUA —j I—ixLia cLiili (dllA t _ s JU 4ildal j .i_kal jxll (JS (ji 4jUiLj (^jll jrtiaj 
ij—£ ^^ic. lg.h.diSLl (—ia-ij (diLLa-VI JdaAl jk Aixlxll AjLa.VI jliic.1 I mIc. 
dl!i . Aix (jjijiaj jl Lille.j (Ail A A^ jalai. jxl lAAj .(_Jj^.VI dlLLa^l 
^—SvLi.V| (JilajHI jJI ^liia.'i/l (Jjl-dll j £• joill lAA (Jax JidaSA jV 

4-aA-ii... ml (_£ A_II (J_idl jJj »A_jCj .oAA*\ xll dilc. jy (jn» il ^aL/I J 

4JA ■ I' AjIc. jll j 2 jj j ^^ ■» ^gk c. 1. nr■ i li<Uxa_jAj -I-.II (JjjajJI ("dliL" 

Lax Ail) ^liTvj lx jaAl jC- (Jfrlixij jl lib (AjliAacV 

?4 m» ^ 4 j *M r_ JiLijj AjjaI (JxC- AjSaS jLutJ AaxLlII AC. I jill A3jxx* 

^ajA_dll 7*1 f' - ** I ^LuL AaLdoll dllc.Lik^all J AaJIxjJ jll 4_JI A3 ^jlx* 

( 

— ALiilLl Axdia jj£j A3 i—lilLilj — IgllAxial £ JJJ jill (Aj-> .nil AjIc.^11 

?(_J^i.l dllS^jx ("lUnx (_ ) 1 .ji-a ^l<~- 


4j-v. n 11 dilxAiJI jLli 4,.„l ; ...\l dlljIjSlI aUjI jii 4i!UI 4j^)*x • 

^juasl jjxLj Jikl jx c ~ A s j£ 1 AjuiLltall <JU.j (_dxaj AiSiSj (Axle. 4 a .^11 

- j .’I A".'il SaIc-V a! jlia-Q ^3 i^Lxi^xll ~ ll^ 1 1 Aa^iu 3 Ajtiix 


UajI jSj jxill Ajtiiijx t 4 i-^ v jj-ll (JjLlujJI (_jAa.J frlfliil ( tjlKj A3^)1 lx • 

A_iKj J_al (^^1 lJaII^* (_ji — (_>alill jx AAc.l^j jill — 

?(__jilill jx I j4& l AJC AiSJj 
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t4__uUI 4 oa1jJI ft I j3ll <Jj_$xj 4 43 

< j U' l\ ,5JsjLuili Jc 3 xjaj 33 ilASJJI a 34 (jx ^&3ll jl_jx3*J <ji j 

.(f • *T Mattheews 

2 Uj. .1 i 2j^W 2Jlui Jc <^jlc j*Jajxll a34 (Jux CjI *ij8w*i Vj 

^2 jFiiSf\ 4jiuVlj ClijjS La I jl >Li3 4 4jx 1*JI 4lluiVl a 34 jjdiuj) 

<-'Ul.u ..II \ -J ^l3ai_uil ililJ jxx jl ttlAjd&JU jr^UJl (Jxc 4 jsj£ (jt*iu 

jL ftlcjVI jUftVI J < o-<ajjj .JJI (jijx £>UJ oJJ*J 4jjtSx <4jjjaJI 
jl^jl Jc Li3&LuUiJi t 2j'U\ l k.N.11 (jLuoJ 4 jx1xJI 43_jxxll (jx 3jjx ^j3s2 
4x-i3ju (jx ^c J ( Jc 4 jS <3l Joix jxl t(J&£ 43jJall 4jlc Jl (jLiu ulJ_jill 
Jc Igj jjbxj 4 jja 1*JI jLSaSi (_£3x CjIc.Ic. 3VI a 34 .4x^x ClLaJjua 

,|^jj3 La (J£ (jx jjAi-il 4 ju jx Ji 4axlxil <—ilj jmiTil l £*3aj pC-3 


?JL*J1 k»,iuiUI ^bdl CilAjJhi U] |jU 

* i 

4kL.uu LjJ <14jLuujlj £jLxll Jjdl CjUjS 33C a3bj (jl :Vjl 

fikj 4xlv.wa 3_ < >akX (jlj .a jui'n xll 43U&1I J I3 a. jLi ^juaja Jail (jl 

3j jxll 43^xxl Jxil - jjgx>.ll o_^uS 4abli Jc (J3 j «<_u£il tiUj (Jux CjLuux 

» l»I' 2 iKx j|j__a] LS __i& £i\ i* )| J*JI CjLIjS 3 c.Luu :Cplj . J*JI <jc 

^ _laJI Jmj CjUjSII a34 jSj La lj3bj ._^Axal«xll £xuslx 1I J 4uJ h-iViVI 

13—4 Jl g.jxllll (_^^>ikj La3ic ((jbakVl (jx Jj *ftjJ» JS juixiu (jc. 

(^j_(4_ ryi <Jj_^ 4iluii (jC. 4 jU 7I n ^u£j4 (jiuluT (_^a3j (_Jix C(Jwia]l 

4lluiS/l a34 (_^x (jc 4jla,'^l ■« j]| AJuJall a_jLaclj ^ixll Jl Jsull 

# 

(jojC v‘ ij*v {o3a.j!la 2_j4Ua a jLocL ^InJI ^3U SluILl «(JjS>mxW J 

AJajijjx ~ CLilskj JaVI e34 Jj — I 4 K tl^iiSbxj ^ixli SjjuS ^ Jj3 
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(jj.\ . .11 jl jify\ (_yaxj ^ 1 x 9 jxj .tiljx*xx i_JijU j ■ Axlfrjll J 

frl xjxsll — (jl__j ~ fljj j__ft jaia'ill » t Jljll <Jja. (jjjQSj 

Ai _jj jJjJI tAjlfrill J j£lj t^jS/l ^kil jA — !)Ijx Ixfr j]jjj]I jl 

."Axl yuajV ojji^a Jc. iuSlxll jA j i » w ~~'^ si^j 

jx ^JlaJI JJ jlaj]l jl »*ml jJJx AjJjjj tjlxlx£]l oXA lj] tljxil J 


1 * Ax ^jll *Jfl jA j ‘"Aj^oLiJI " Axa.j] jjAjJ J t^^xlo j Jala 

J 

jxa\__xJI Jc. ;jia j*j J tljA . Y • • 1 "JL^Jfra" Uljik jx <JU1I ^3 vLiA^J 
-1 ii » Ifrjjj l^j jjC- jIuj Jill J ^ jx Axxulj tJxlc- j)Ay a 

jj_C- _9 jjlwvall oJA jx JfrSJI jjjSx j £xj ‘^1*11 jc. ^frxjfrAx 

(jx_£xj - !■» H j& lJ» xTl^x La jg.fl x Ixujj jx i_J 2 k *xU JUx < jlii&VI 


jx »H Ijjl jJjxSJ jl£jjl l_X JA. J AjJxUI 1-llX £ Jj2jJ .£jLiil ^1 llAjlx£ 
. kljlxxxAxll J jax jl Ujlil jaJI ji Axjjxll jx V-1 j AxxLdl JC-I jill ^Jt IxljA 
j_j£l (^jjILxLj jeLxxll oXA j& j AHu ll JJ AxjxixJI jC jjx9l.lxll (Jxxjj 


: JIjxII Juah Jc-j 


CxIjxjui _QJ (Jxji_J w _xic. jjhlx jx JUil JJ Jaill ^ Ajjxi*JI" 

t(jjl j_iJI j A—ucJall — (jj_9 uxl jjm..-<Lill c-uaJuj t jAljlaJI J£1 A j» nla 

Aiui—la] J■f j_j]l IxA^l^clj Jalxllj A_uj^^j]I I^Jx 

.To :Y * • Y "jxjJT . Jxll yuaaX AxjIXJI oLuJI 

ti i.j «i ■"i a I ajIjj tluui Aj^xlaJI AxxilaJI Aj^JI o^A 

‘til_li J Aj]1£j£J tilliA (Jl .AjC.U*xall Ajj^jilt (.Til«^a."t>xll J JxJ) AjlSxl 

Jjjlxj _aJI J jjfrxn.ll Axe. j JJ jJ*Jl (IjIjIjS g- jjj jfrxj jJa. J*i 

i J.,. -Ul l j (Uxul Sjl.-'W JUjj jxa! a >11 jli tclllxjLt-xll jx Jjjxll J& 

JLfaJI AjjA J A. i ^ilA 
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JfLtJI JrfOdJt 
JLaJI 


iLo jlSxj La (jLa_j ^lu VJ _jALa (_g-alx.il (JLrkJI jl Jl a jLuiYI 

f*—^ L$j£i J a' *Ajl.l=J Jjl j jgi (j^L-iVI 1-5A Jt J 

jl£^l Je IjHS UJ^i »J4*-*-a »Jlj Jc- J»4iVsj jl 

* 

JJ—«•*> '■*—J ~-Li—S3- j-ic. jjall 4jl$j Jj . jjx £_$j]l lis> 

jaixil Jc. JjSjaJI £x Jjaluixll i—ijjlixj Jill 4 juxaII diUjjJI 
AjjLa. Vu a—II —aixJI (JLiaJI jolilal jx IjiiS (jl ia^LiLlj . lagj (jxUll Aitilc. j 

.(jjJJ—=»-a jl—Sxj (jl-aj (_g—3 l$jlj—^1 (*- Su uljl jIjSJIj 4 '-,jjjajI'Hj 

4 ‘ ■'i J~> j) 4 . <-\ jll —al*J! JLiJI ^Ul (jl (iUj ^■rj, >■ j~'l (^iSjj 

_II (■‘‘ll iM5ll Cjlj_jc. i °■ —»* (^jll 1 ^ i*'l ''n...^-^II ^_a ^ 4aK'il l 

I— £ - g - > 'j4 ^—HI 3 j_jU1I *—j^JI CjIJ j.ig'il ^Luxj UjLuc.1 j£xj Jill Ajjjill 
Cyberpunk Lilli^ uLlj—II" 4_^_jx _$l (^555 Seed "^x" a^Uxll cAS)!jf\ 

4—waLi. K^jjjajyi ojS Jc IajjSjj £x ilAt'm.inll J t^L-aall Jj*xix jl 
l—^JjUl j 4_»,.— -i. .*,11 iJljl jj_ jjjx£ 11 j i dilx JxxJI Ij-%. jjI j'X'h (jl*jj I ^ ia 

4jj^ 1I Ijjii UjUic-L 4-JJ jiull jixjj) Biotechnology 4 jj^1I 

.Y . . . Cavallaro "jjVUIS" ^-xj.>x 1Ij 
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Ijjj_j ^J Jb»J' >-Ja ^ *3jlU ^bAj 

Jl_jiJr ^lk^-aj . 2-^1 j -<^J' t> *> J*J -f^' 

^ JLi ^1 jb JjL ^ <^kiall k«ial^i> 

.-.^ J l li«j^L# <-jj*J j^ ^3 iaJUJI 3j*5I j uk-flii ^1 3jjx-a]l (Jliiil 
,3JJ g-- j jjfcll JbaJI £A\y : Yj 4£3l jil JJ6. jAU > - « ‘ ^J AjL d^iJI 
y.Jfr aLJI (JbaJI CjU jj (> j£S 4^ j!m» US tJU. ^yl&j 

^,\ sjj < J . >J «..W ^ttkJt ciiajll j<a s jJiUa oXtLLuiA djbjlajj CjlfrjiJa^a 

_aj 5 ja.j)j 3 J-aLJI \j'A,'\ J ^Uii LjajjC. (j-aj*-aill (>«J 

.UjjSI. 


iljLJ jailj AjjlSiH vlibjlaiS ^juJaljl UiLi lc> juajA ^aix fl (JbaJI ji»Jj 
015 V t m * Penley j ^ 11 ♦ A. Kuhn "<jjS .1" ^e. a*jj ajsISS 
aLl— akj .IMi Jancovich *>111* Bukatman "jUlSjJ'j 

US .Ajubill AiliJI jjA*^a £<a UUj ^Pia Aa*jp Ajl Uua. SA^APlI JAU V 

jj _«Vl illl—*J jJj J _MJ jaj iia fjAl 33 Ajaliull illUilJill (j ^ >. Vi jl 

t £'•>. i <ja\£ J\ AjIIc. Aj&UiaJ 3c'U (jic. a jjxkUll (ilij (JJU ^3 t AxjLUI 
oPjPaJf JlSuiVlj a3j3aJI ^IjjVl aLuUJ “ <J^> J 1 <*»■%I I Aaj ~ f^Al 33 j 

(JS -\jjjSj— djlati pSa 4(JLa aJ ^^Jc. j . jlSxil j jU jib 3 w^' I jjj*-JI j-a 
jill Ik j* Ug-a Lula. Cy-alaJl JbaJb aIIxjuJI Ausliull AuLlaull <— 1 U 1 I j.lll 
!< >.. ai jj^ Ijpaja^ ^3 jj3j ^alxJI (JbaJI (JlibluS (j2a*J ji _jAj "VI 

3_ jC.Uia*V1 4_iil>all - ji (^ji> jlS (jlj Jjk “IjJS l^iij 

.“ilayp yi >’■(-. 1 ^ . ul J (illj jPjjj .AaoIx!) CjUumjallj fr U l a ll j ^1x11 alaJ 
- ■> ji Jaajbj • t( ^<al*AI Jb^A' (Jj T ii utA Gender A ^ l vO I Ajj^II jjJ 

o±—A A.* jij 4(JUjil jx j^-akll (Jbsil PjUiII jUll (_)bS 
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OJ—j jjjjII (> £ jjj Sjltyl ^-flLic. U IjjjSj »JU,jll CjLI jjll 

- u^l t> - aJU-) A*a. i> Ud»l j*JI 

C 1 ili 'juvl Ml Ifk Aa-».u]l) (J ja.i Agj* (ja 

^aII Oa jJ life Jj^ ^ C J4JS j*. Ji tX-Files "jLli ^ JuU. 
£■« Mulder "j^V ^jjSjll ■■•» dljiii ilua. t ;J .-. ? u ^ 

A-JjUl o^SlI CjUjai Scully 'JhSJ aj£U*]| a^LuII a ; .^ .mi 

1 >u— jj j*-al*A)l 1 1» *"i> a fjh j^aUI JaUull ojjb ji iaj i JUJUj .A*-uial} 
Ijlxil (JUll ^Jl C(JUw_^ll jj<a e-Ui*JI -» ‘ * 1 j i'r- 

Ajjlill CiMjlViW liiVi £a Ajaall Aj£U*J| (jc. JJ*J 2 .-H I 

i ± ^ a i> a I I ^3 II Jla^11 .X u aj 

AjuiUj . ^J mJI JUaJI t-liU jj SjLju-i Sjj*-a 

‘-jUjS lilbj j .AjJjSjll (J_ja. (jj_j_jaUU]l tLjjfllSjj I Hr. i cS j- < 1 ‘.a. 

<-Jjl—J (^ic. AjI jJj*-aj ^ -1 aj*JI - jjVI JUJI ^ US - <^0*11 JbaJI 
(jaL-jJI «_i—aljA ij —e. Ij —ma Uauj »a1 aSI jjl j ^LJI ^1 ^*'■*■ -H Sjiu 

tililui— u^aII £ jla. (JA Ufljij (AjaLlII CjUu-^aII (Jab ^jUijUaj 

ffrljlii iffcjl] U^jb ^1 iS MA UjJJuijj <fA<dji cjjlSjiy JjjJI 

• l^J ^iaJI t jft Aj31£]I 

(j—* ) “AjalSill (^-aixil (JLaJI ClUl jO qa jajS (JjUjJj d^A 

(jit i_aUS iLa.j]ijjSjll (jc. tlibbSlI o2A Aj ( jUr< U J(3-«JI 

JAijJ t JUall (Jofui LS Jc.j .AjaIxJI A3jjlaIIj Ua._jljjSlll 2 >N-] l ^jj 

ur^l (^*1' J^aJl UjIjIjS Jja. Ajaj ^ Peter Hutchings “ ja^iiiU Juf 

j-> (^-Jl j (jil _JaS/\ Uilia.1 (jlc. AiilaJI a jOall ijjlj ^jjl^aJI a^jSfl > 
A__jl*ill i!jVjUm* 1I (jjjj AjibaJI aU JL» jjjj ASiUll tajUiaaJI 
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Sa.jk. liiij ,jla njla. AjI .oAsOa. AaJJ 

■» ' xu& l AjLS ^LiSlla Jja. jjAia tdiajll AjjjLmVI Alaaill Ulj .A^U 

-N M (J_la ‘AjjJI <^11 A^ljall fJjljaJ SA<—’'j- 3 ' p ^"i wu <^1' 

■ -v pLbj Andromeda AjX-» n j Outbreak gr 1 ^' 

(lio—^Ja AjjjxJI dll all A^iLui IojO^j (J^du nj ji.1 Ajj jfr Jj-ij 

^gk ;_$jk A^._£l aOpaj ^ ojalb (JjKVI Ioa . Y A : ^ H ‘l ^ j Vu . m Ia 

J_iVI (^Ic. J^ic. ^Ul Jjall JJ ojjAs. £A“-JA ‘AaJJ^' Aj 1W=^' dibljill 
* £ 3 ^* ^.A ^-1 aj^a! (illja] lulc. <■ Ajj . x . O Lindqvist " dh^ vJ ' 

A_Jjj I _il "n (^ill ^-oijVl Ailiill <j* gr*^' L>° dlljt&ll 

(jj_ui” (JjL_jIjS Ac- Ul j»oijj .Ajjjill AiUjll ^W - ^l l A^-joll 

I \ \ ^ a ^ * Annette Kuhn "uj^ 

^__*la - <JI ^3 ^j-oitll JlaiJI 1 -a ’lj ^i A » j.U a Jja. 0* toj> ^ il a .a H 

_j oj_jilall CjIOjJI ( Jk. -As&m, (JtS-jlr- diVli-all j^JJJ • j*- a ' JLA l' 

il)V j_sj1Ij tl^ij La.jljj^jll LaloiklJj J JJC- jaL> (jJJJ 

jjl (jS-0J ^oll (J-oja^all JLill loSj lLj^_jl_jjSjll > . , .t“i.l 1_^ aJ 

* 

J|j_ =k bu ^ ^1.1 1 JLiJI oaj lLaj-b (_U=^Jj) Jjaluball ^ <0 jI*-o12i_a 1I oAaJJ 
VI—=^> £~< j dlbljjl djLLSJI (> £>11 la* jL^I ^J] AibJa) .(aoaIjII 
" a .* - jlall a__ j> 71" j Eventual Redemption "^1—^jll o=OLJ'" Jl 

tAlien 'V ' ' 1 * _s - ^a' . .,^11 (_^Lall Monstrous feminine 

jja!_ o=L ^ _1& (j^W*11 jjSjM (^j AiL-ajfL Ioa .(jljVl a^dukll d:VU=>. j 

jjALaaJI -' \A"',.. I Ajjj£j|jjc.VI ,_y3 jjaijJai J t^j^Jxll JLli-ll dlljl jjl jjjiilall 
pall jj^-1 tjk loSj tl^c- 

Li_J - ^lxll JUlSI ^ aJIaaII U.j! J&\ ^jy£ j t V "^iiu 

^ j } ,jl _j j . <—£Lliajll ( _ s Jc. t_S j*jU A o •'A' . hi ^jll JaMijll JjOJ ~ 
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I t t f 

Jj—=“• j>®' Cm Cm ~ JLp^l <j' ot-il j^ll boa ^ 

* A . ij.il l j A * i l l j i i ’l l ^ A II jj iLjUIj Li^^]^jSSll 

JLiJI (Genre) £ jj jl jLji £ y^ay* JjLjjj Jill JjUI si* ^ jSj j 
4 — cs^ j* (Genre) fji** C) ^-^^La £-® — JaUjIL <^*1*]! 

4 —alj A . o i. l l a 11 ) ^—Ic IaJj£_jj l 4 -qV\-\, ^ yyhj ^ j J -' , i' l ^Lij_j — ® K .*, ^ 

( 

o' j —^ *£ y^y VL® u^j j® <*jJj as. y^A j j 

4—jaliill till—JjJI jl^Lij .jftiaJI Jja. LiLai jjJlj t5 -al*il JLaJI ullLljS 

1 - a IJ-ili lj 1^1 j t ( _ s -ai*JI JUiJI LLiLILS v_sjl y± /uj jjj£ >.jr- ^Jc. 

(JIjaJI (JIiIjIjj I gjl c. ^j£j ^1 4 _j_jAjaJ| y* Ac. yayA Lg lc. jS_p 

-JI_^Vl ye JU AjL - iilb Vj .fldl a jib "jL®jVI" V*l ^g-aLJI 

t _ s - alxjl JUiJI LllLil JJ JjIaj (jV ^illjj .4jalij]l CjLjI j^lt UjjUk yo .*® 

CS^ 4 -^®^ ujl-JC-j ,jC. I o jLuC.1 jLa 4-®$-« ^jLij ( _ s Jc. JalLLj 

jl AiolSJI t ' l l 7 . jlll yt filial j t^jjUaiaJI (jjj CjlS^lstll yC. j m«”' 1 1 j 

J^-l=u c ( _ s -al*-ll (JUiJI JL® <*jLwJI Ailiil] <iii*Jl £• .Ia .1 ~1 >-^"'... l J lNi-v 

—“> ( A'i j j tjJ j—L.V1 ClU-oja-all c-Lij ^ JaLijj (iljLij h.^ ^ J 
— Sj <4 —^Ji-y L® jAj ^^1 J>U. ^u>all 

SJJ SJ .(_]l_j__^Vl (3® Jl-^ ^jLl Aia (_^aliuVl J-iasil yc <■ «>Jl 
* f » 1*1 ' J H . ^olxJl JLiiJI ye A aln***! La 4 .*<1 ’«/. i_ 1 WT 1 c J i l ^ -n. j"ill 0 j^ J 

—J -aiaJl Jlj-sllj ‘4 -v . >il j <lLui<ill j_j£j ^2j . 1 l» A\y a ^3 lil) j j,jJj 

. ( sJ*Jl Ljajl 


yp~ Jl jA 1 1 4 j ljJ. 1 AJ La ( ^jjl Jjk^asli l^A ya ^iLj LaJiS J_Jailuy> 

4 jt a"iA a l l Lisal j^a (_pa*J ^j-aLJl (JLliJl CjLIjS ^c.Jj ‘1-^ 4-alc <L^ajj ~1» 1 1 
J—ic. a^A-Jj .AjLa^laLLa i—iJLuilj j^a ^C.^11 ^le- » -1»1 1 »Laj 
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fljA JLiB <> jill £tj&l J ‘U*"-» li J-u» 

Afljmdlj pLaluJIj pLJL jjiaa^j jjJaiall jUaj Ja>'^ 

J ;A] | J tj—ic- J*^all Iaa pAii^ -Ui-ftJj 

.'iN;V< (jij I^kll (jft a£ja*L# j\SaV £Aia-ftll J JjIjaII A*l 
5£iUi tilLiAj A<ua. ^ J AajaUaj ^LlII ^ Ji£A jl*-all <>» 
l «J. Jl' ; -Ur, jUJI j Ajal&ll CjlaolcJI UOJ aj£**4ja 
SiiiUJI si* i_uwuj .^1*31 «<jV) lull*, J La£j »CjUuj>JIj u-ljflj 

■ ‘ , ' » jll J SAAa-aJ CjULj«j pJAij t>a i*j^iUI AjSjJaIajaII 

Jj -v \ jS -J l fjja—ju dluijj 2Jjla-aJ \^iiui tiiliij jl^ljlijj yjll SjfcUsyJ 
JLaJI AjaL* jft Jl>- £ jJoJ Jaajj . l^lSlii jll ijAUall 


T^aU JMiA La 

JL_JaJI l—jj <-j j*j Jill SjLSII J& Sjki el£lj ipLuAvU jA^B <J* 

AjttM vliUaLall <■ an.oi Aifi jAaJI ^ jj lijlft uJW Jj 

t >_-» jjjS J- Cliljill oAA <j# ALaUll A jAaJI <jtt HJ JJ*j USj tg'ljjl J] 
jjj— 4 £—A I j— jjS jjAjj (jl JLajj ‘ ®aia-a “Jljs-Vl 

<lL>__(Genre) £ j—j J) c.a j j ^ all Sj£a ji jUitVl J 

(A__jUH Uyjiul) AjAau j J] I jiai l^l j Aa. J UdU. cK* 

^_j 1 flK via a*^ ' "£ jiT ii)jaj t-1.rf-iflj AAS "jjS Cuii" jpJ USj 

A j,iau 4jjlS<#] (Jj-aiB lAA J jjia jjiluij .V* • (JjS .1 « (\j\jaunll 

Jft 2J£-la Juj-i ArfAa^i lAA Jla j L^l UiSlj i^IjSfl 

JL_pJI ^ JJ—a -jAa. <—ajj*j jLuj *AjAaJI JSLIaj ^ jLllI > -ij» i .) 

• l^doij A IS wiall j<a life a A jl jil 
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VL_J± <^i (j-ajL-aill Jo. Lijuall ^lill ( Ji*a 

Vl^ l*L» Lilli Lc. Sa,**. a jSi ^a) j US iL*l& 

S 1 * 1 * 1 ■!' J—A* £<» Jlall ^ USj 4 Jla 4 J J , Ut l s, 

(jjS .1" -U*-alill JjAaJI £llj* jLl 4auJal jj 4juj*,> CjUljjhj ^aaj 

tl—$j)a a—a ^—i laa (-ijjailt 4 jL*c. ji jSalL jja^j . ^ M1 ♦ 

V¥ m Cfi JjUull (jc. 4jVyi 4jjla* JDla (j* 4 **aV| #a* (JuaIj li&yj 

^ a /'‘ ’ £ Ji—** iJ (^i l QJuJajj 4jjlflj]l l- kVull l 

( ^ alal) (JLfaJl (j^ juVi jjlc. i_jjjult ^Jc. a&Uu < * ai'nM l lIiUIaI I 

J—b d vll iji i rt-ll l f\ J») (J liljai jl Lnlcj (aj*-oUJl Ail£)]| 

cDU ^UjVl (j—afli cftJAaj 4al-aJI dlj LlUIluJI 2 lLJ ^ ~Uj^ 
li'j—^1 alA—il — a J—» ji t J >- 4 > aac. jjSl 

*UjjjM jjaU?JI j (jjal^allaAJt) tJUbj .Sa^aa ^jufluwaalo 
L_Sj«jjj ilaA .^C.Ua JjjSj jl ^jfrll cli# ,3Us l_jUwV ^IjjVl t> 41** 

Sl>-A <>-c Constance Penley li# jS" 1 *jjJ ^1 <JjJ 
<j —l' aUlVl 4i»lSll Jjill ialij jjic (Star Trek "tiLji jliu," tj...i...J i 

JJ^— 1 ClL-iilfi. 'ijjiVij all J^j <j* 4 jjUtaaJI <j* 4jg.jaa.JI aa& 

G* ( ^r^n i ^ .il m iS a j Jja^JoJI j»A ilua i4jsUb]l vllauijl 4 j 5 .j*a* Jja 
• ' ^ ^ V Jjiiu" (JliiLlJI aljA JJC. jja jai jc- jutglila jS 

U-aS 4jaa_il 'j— j.iS 1 ja*aaa 4^>b! (JS*5 (JUa|l (Jiajj 

<Jj.’ 1 " (j ^ r ’J • l—iiaLaj (ja 1^-y V U (JUaJI jaai Ciajj^I 

4*jaaa JjjJjA jja ajaLaJI Sjjuuijll ( ailaV' CiLalia .-•^-'■■■1 4 JUJI 
■*— 1 O^J 2 '—* (jJj 4aalJl 4jjjJI piVl 

Matrix Revolutions "u-SjjjU CjIjjS" j Matrix Reloaded SjUI 
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l^La (jaa. jaj .Terminator 3 T^*^*1'" j The Hulk’^a^V' -^'-*1' j 

iV ^ g V^l) ejj£j—all ptiVI (> d £ -lj*W 

5_Jb I g^a*. ^ iliilS ( (ji^jjpla il»l jjJ j 4(ja-«ll ajlfi.) -1*J jjAjjjU j 

^xi IjUujl JUaJI ^l>il JJ^i J* <_^al*JI JUa-il lMj . AjfcjLfcU ojJjS tlllalsul 

CjUj_> 11£ Aaj-ial _jil ^sIjaII (Joa ilgjJjljj ( _ s j 1I ^tc-VI 4 J l-‘- u J <—alii-o 

Jl£j -^Axi\ JUJI CjUUS JXa>l AaUaVb lift 

(a.l__ajuill ASLoallj e-laiall (JjLjVjll ^ JsVI LS -lc-) — OJ& 

J J . U. 5_)^J I jjLaj tiillj <^11 Ailja] AitiaJ I AjLuII diila-o 

^_ij cCjUJ^VIj <jjj>^_ 11 I -1 1 ^ ^aLJI J4^' 

w _3 j j V'^H g>a—>u <_paJJC- gi Aj^iLj) aj^aL*-all ^UaJill ^iujjAil 

Kraftwerk "dlj j^ljS j Gary Numan "u'-*j^ l?jV 
• East Static "tilijliui * ** i» »jj" <Jja AjIluija]! j p^ j I I 1-4 CjUia-wull <^sj 
Aljiaj Bull Ring "^j J j/ lS j 4^' j<-4 <j jla*^l' dibLull 

_II j Future Systems "4_jLaj*a* 4 _alaji“ a£ a'u^ ^11 

:V SjjA^all jlajl) JbaJlj i—>1 j4"h < 4 I {ja iS *.Jim* <jb Ai^aj 

J ■ *a •-y ‘1 iA (jlLall <—l^ilij JJijljlj (J*-lj) J» ^ l»«al' <^J 

J_la AjuLUI ^ 5 -akll JLp-SI Ail£ J*-aUc ^ a . ^Ti jj£ 1I 4ilaC-i JJj£ll 
J3j .(clAj _jjjj AjaA ls 1c. 4.aa.^all (JliWI S-*-lj aL^aill £"4j 

t - Ul l ^Jl _C- 4_jUulu)l JjLlJ j (_ 5 -l=J — (jlja .^/1 Q S** - } (_y9 ~ 

4_SjULaJI J ' . s-\ ^ ^1 1 t _jl "jjjtuijSjl j3 ^Ixla" ^»l I.VuJ ^-Lj i_ua. 

A _ll£j -) -- I dli_£j 10j —*-aUcall 4ilAlll ^ 4^^ £r^'j 

4 __ilLaaj \iljjj jlajJ JfcuL^o dilc. jjJa^jxl NASA l*^lj AjSj^oVI tL-iaslI 

_j *■ Lajll ^1 —Sj "u — 1 «j" -^J U~~ 1 < a B- ^ <» C - J 4 ^ 

^ ^ , 3 A»JI 
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1_a !j L^JUjuU Lojj jl — ^^-ai*!! Jldll A ju > a (j-a ^jlc-J 

dl jIjS JlfLaii ^j-a AjC-Jjui JSlj o-Sj^. J51 o_jl_u£.lj ^oiaJI <Jl_dll ^1 ^)la-U 

tldSjll jj^)a ^a J-lsd j' (j- 0 (jj^J (j^ •(_£ (3^11 

t^jJl 4■»M ,*l t 4iHi]| ^ A-ijS^ja jlSl jjJ (J1 j-^U g^a- m J LaJ 

4_4jt3_ja 4l ^IjI J3J illjjla 0.1a] Ic._jj ldag-a 4 _ s -al«]l (JLdll (Jla ASj 

tilli aJllo^\ .1^.1 J/nj . Alad jl j^aJ La] jJJjail ja 1-li. OJJjS 

_^11 j L5^ jjaVW a (jjn-TNi .‘u j4J A- li l i ll ( _ 5 lc- a1j 3 j_Jjl 

Clil_ala. (_^Ji_al dlyn~~u.ll dll j uJi. jSj ^(jaajj^l (jaiaJj ( _ ? djll 

. Ajliiluia ■" H ; A~. Jiaj aLj^jj j i' iiL jj jtd ^alall <_)l-ia]l 
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* - u>■ all jA ij» ^j « jLili'VI ‘UljAwi £a jyLi]l lift J jSkj jl 
(jin w j (j_ij L&aJ (JLv Ayl Jfr j .(^aLlII JLai] ^ja 


** HbaaII Cile. jjJajA II A^oL^j 4 j^a 1*JI JbaJI CjLIjS J AaI*J! cA$^jj!I 
nit’ll ^aluJI JLaJI jjCj La Ulft J .cLjaillj La,jj jj£j]l j (JjSiutJL 

iJ&Li)! '»■-* IajICc-L CjIc- alA Jj 


^ - ialLaVI 4-l.lflJI jA jVI £fljill A*J (£jLuill JSmaJI (JJ&& J& J 
-tpUayi J& ClA& jl£ (j) ~ -La» JJ5 dlliAj . ^a 1*2I JLaJI 
-j ''L. ."jj-»VI (jjSlu IjSa" a_a& j J l-iaj jaa oLSJI jA 

.CjIaLJuSVIj ( J*JI A fc .j w ll ^jaUaJI <■ °1 ■*.<"' ■.,' j jl£aVb cj&iblL j 

liLs .jjtjLfAll 11 a J Cim\ JSJ ^.uluhIaII jSili "..jJ 111 a" :JI^a (jLajj 

jj_11 jLa _11 li*Jsu— juI j] IlLaj V Jja jj£• jjSy jl jiyyi £ Uaiuil jl 

^—3 j—a.1 jlfLa J Aj£ 11! oLaJI jA JISjil lilliA Cul£ j] llloj VJjjLaaII 
.A_ul jj]I Ajjjljl lyJja. 4-iilSll Jjy Jill JjVl jjlJI Jk »1 aj .VjjSJ! 
jj-AH- S)8>) l /n Ajl Iajj Aj jxu jl ALa jjSI jnA in ^1 jiiAJjj jlj 

.r : wv "Ajy& { AyLSL-Ali 


g t a 1»J I JLaJI t—ibS jjjl Arther C. Clarke "til J^S ,. jj jj j!” 

AjLLS Jjuj (JjAC- Ajuui jJft Jjaj jlj Ajj tljjjh ^Ajj^Ij ^jjJI eLa.Vt 
Cl Sj "dj^£" (JLaC .1 J] 0 jxLjj . ^aUI JLail AjliS jLlua! L,Ua 

‘ '« ,'J*" 1 jl J^^_ i jl ClI j]I Jata Lulc J nJjuaill 11a (ja»V 

Jj bluyilj “a I iin% a CjlyLaluiA 1 ' jft CjI jja-flj JjLuj ^aIkJI JLiil "dlj^l&" 

^bl _a :^*jaa3ja j^l (Jja ^ a I k JI (JLiJI jjJj jl jjLail Ja3 i _sj jiuil 11 a 

1^ ^ V jSJj .J IjLe" JI>JI jfi I.iJ>aj (JjSLuiaII jaj IjAjjA jl£ 

".. jl liU’ !(JljJI Jjaa jj Cu& S^a 1*JI (JLall LslS LLaC- Ljjju 
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j g-1 =»jj ^ * * 'j ■ ■■ ‘-".fSj |jL# Jja i4j& Ajl^fl £jmsjj 

jl ^-oLdl JLiJI diU jj (jiaJ jl 4 jaI j& 4 tot) 2j|ju ^i*Al iS 

t*—1J jl—jaj ^Je-j .Ija. fl*J -^-IJajS 4J> ^j'jj J j*^ 

,' f U JLill 4juJa J)jj■*'1 AjdbJal jt^al.ift 

uluiaJ Schenectady 4 jj.ia ^ cijljiai ii* Ja&1 CuS 

3_JkLoll jL_SaVlj <—jVVI—j JaI£ 1L Ual^a Cu£j iiiLjiSJ] tilljl> 2 £j*1 
klijL-a. 1 j' j^V' Ja jjoS CjVVIj j& 4jl jj <. *\n^3 uIjVVIj 

jlL-ull" 1—jjljjft (jl£) .AjIjjII J*Ja9Vl * ,n i l’ll ' IjjjIjJj iIjVVI 
iJ£lij ‘c 5 j*a <-iiUu l^jc-LJa ojjfti jSj Player Plano 
^ifrl (jSi fjj .^aIaII JLaJI uj\j£ (j-o (jjjiuJI Ja till! iu CjaIc. JSj 

^ISaIj (jSj (jt j leLaJI (jc. AjIjj (_juS 1 tlii&j .lilli 

tSL-jaJL oj—il j 2 j£1a ilul£ (^jll t^il &uuS i ^ I^&Iauij l$JJ)j *• . >,| >- ) 
iaJ “4jJSk (jA ~gfii C> fS-jl' t^ 6, gr*-““J ‘OVi "^*A^JA IfiSJj 

jl jjill JjjI Ijij JUi" 2illu Aaic. CiLd CjUIaII S l jii 

.2Jjja 4jl ^oa Ilia (4_«Ia!uA <&moj £jill jjiiaij jjilaJI iliill jA IjjjS 

.£j.i II lift jj!) J j3 (JJjlall if* ba.j]jjSjll ^laaiL# j! jiJJj 

2jiuS ^gijj La j4a-* lxil£ jj£j ji (jic. jluu) ojiS j»i*J {juLua^M jAiuyj 
4jju sj 4 wi ■ . <Nj -» jLuijl jl £Ej-oj V La£ Ajoiftl OSjll ^3 4 a^j]I JaC 
.To : ^ ^vt Vonnegut "Cj jagiji" 3jji«JI jjlll 

Jl j^li \ iiuj*j 4—jliJ (JA ^jjljll Ualklll ylc. t_SJAJJJ 

lj—a juju IjakjljiSjll J lilli *^1«JI j UakjljlSHll Jj^ 

^ »U' l J l jA.ll 2_ jIjIaII 2jISa11j Ljod "klijaglja" lljSijj . ^Wll (^jIajIa 

jjiakJ (j]i t^jaVl 4jLla. .4 jLIjS1 j*a»UaII CjSjII ^3 JaVl (jl&j *Us .ji 



AjJL^a ^jyJ t r»c.l i 1 jliS J J " Alj m J* \ « r._£n l c " ^ 

J—‘Kilgore Trout jl jj jjaJj£i" <jA 4 AjLIj£ ^_a AjjSj>i 

— Jj 4^3 J — aXa 3^A? >iJ jSi Ajj^ju j£Ll j (j33lill J lj-v" i_jIj£ .ij 
CjLtLkl (j^> >iTi j Iji Lo Ijjljj < a ,--.jA. jll (jA^W t-ljla-a ^2 1 j^la. 4JL0C.I 

. oLpJI jlill ( ->li» a jC- 

jjjjl-jH jj-alxll JLliJI jjil ja ja jjjul t>° uA ' '-‘ (jL-Aijayi IjJLaJ 

#J—a?- 4—Jju A -Liu ("»Jl)ja-iija' ilia. jji jjiilijflVI AjjIm) jja jiC-jll (^ C ’) 

(_ 5 —lc- 3 A 3/^ <all j j .<aLdl JluiJI jj.1j <—Ua> ttjujxull 

4—jl jjlc-j . <—sjjx3I IA ^-muuj jj»ai*JI JLiiJI ~L» ^ j*J j tLia*j] jj£sull 

( 3 —* J;jA •3-3&J lAjjlju-ia uJilj^ jj Idi SLxa ^ 3 (^-alxll 33 A 11 jli «JU 

3'-Aj ^—a LalxJ l3 1' {JllA jJj3 jl £LjJaljll j-aj .Ajjjlull £ J jiil 

I j^ jl jjSA I_liable. J j iTim all jj_a. jj 1 ; Ajl l** j-v ‘j^LucJI JLaJl 

iSj —all £-a 4—a3l-a. JJ—lc. IJjii_j Jjj-a_Jj t (culJjjjysllj Ljlujjjjll) 

? ^ ^At t —j <jjj3L-oll Orwell 3jjjjl AjI jj jLub 1-iLa jj£lj .Aua* jl j jSul l 

I—gjj <^uLil—LaJuc- CjjlS I^a) Jjalui-all Jja. jjJj l^] 

—Ij ... ajSl 11 11 i_jjij 3 jiall CjULill) l;> jIj'^'H ^l r - j£Ji 

J I —Jja CjV jla_a jji AjakjljjSj L?3 ^Ij*- 13 ^-iajj 

A —j l-B " 1 . 1 jj— $ '-a ll' 1 j»Jj—3 j j3A j . |a jaL^iaJI ijllj3l jjx "uJ^*Aj" 

jSij t ^ - il c. fr Ljaal l Jjlau jjlll lua.jljjSTill jjlc. jAH Jj^aJJJ uLua. 

A In > J jj JUajA/l Ajjlj^u] j»3^ ‘-■'■'■^ to .b» >« JJC- 3-"^"' ^A£” illjj 

^ ^ A £ (. 8 t < -i —J jjl (il—1 3$3 <3-J A L)> all Ajj31u^Aj lua-3J jjja 

It t 

4j-ajA^aJI i^.1 Aj3 LuUJ (jjJI jljoill jl jl! j-o Al*ij VLjoic- *|/ 1 <J v 

|siia jx» oJUowmII AjI j^I jl -Lak^ljj .{jtfull Liajj*J AuiS jj 3 La ljj-5 1 mil 


276 


James Cameron ^ o aA }> pLojipl ^caiall j ?r 

Frakes and Wisherj (poj—a" t> P ^jLi P^'j 

o jjjSJI </.,»» All j jM ^cpl Pc- oAuu -^a $>&l <ja i-liiaj .23 j) 1 ^ *1 ^ 

_ ( 

P& CLul£ 5jVI P*. ppVI p l^Oja-j p»p O^J ‘(4*^ 

”1 ^ A£" 4 _jl jj ujJ_ c.j tAaia»all p (j Jjl1I (JLpJlj (jaalsJI t_a^jJI 

iSj^i aLJj ‘l^ij ApUl p s- )J >VI ^ p eJja-ja "JjJJJ 1 £ JJ*’ —5 

lA . ,J \ ^11 p JjLa (ja Ifr ja. lpx*a_jj "\ ^ A£" oJp ^P& tiljpaj 

(jl— 3 nil—13 (ja ftjll P&-J • (ja^a jp? P "( jfr A a ll" (jSlj 


4 2 k jj ^4 Jjiii »_j_p (jc- -2a jJJ j tIg ‘i& h pill i.")l^i.'ll j_p *^ ^ A £" 

1 ppSall (j—a JliLuil (_pC. j£jj la£ — ^ lvft.^ll .^-aUI JLiaJl 
( i lita P £jjJajJ (j,»n),>.olAll pul* Ajjj (jS-aJj 413* . 1 ^°£ "(Jjjjjl" 
(jxi Jjl& -2.2c. AiLbl — JLaJI 4jupaj — LliS^ajj ^11 ^aLlII Jl j AII dlljl jj 
(_ j J A' ^ * J*-aljj]l p (cLuaill l »l ■ J JiLaj A^ jit*i.ttll (Jlilc-_j>Ja^jill 


(Jl_pit Cjl_ jIjS J£ o jj^jJallj (jxuJaJJ V jSJj (pLjaall (ja 4^ajla AjjjC- 

(jC. «.Luull (ja JLaJI s . l l3 fi .2Aaj La IjpSj ‘ JJ^VI a 3* jjC. ^^alaJI 

(Jjtikjj Jw'.jkII PJ pajj JS113 4 JU. AjI ( P&j -Aj pal'll i." lie-jjJaj^aH a3<& 
1 4 j Ai I' ^ 3 _ J (_^31l ^uiLuiVI Lckpp£jJI (ja 

i_i>_J_)*3l! 13_A ^_ a pia. j) i_SJ_pj P) (Jjxaap 4 jIaj 4 LiSi lilli pAaJluil 

-1 jlj" 4 jl JJ — Jl loll J j; P& — dlLlgi ‘ ‘ - ''■■ ' ‘*'i ■ ,1 t^j-il pi 

Bruce Sterling and William Gibson "^jl j £—uj j-J> j " jj^_ u> 
A—JUa. A—jIjj pi> j tThe Difference Engine ”(ip!' AjjSLa" _j Ajp*Jll 

J' A '1 ' aj_Jjju J>^»»11 >■ ‘?»rf-»n<a P Jja. JjJj 

(j__£lj iJ_jS1j J_Sj ^alxll JljAll j*pl) AjIjj (_jAj i<^jLapx-all laa.pjji^'i 

. J.^.J p C.Uajlj | _ r JaLoll P JjJj lgjlAa.1 
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Aj«JJ _l J 4 Jj3 CllijJJU olikjl iJxLlu ('ll Itc. J J^k J £t*ial_j]l (jxj 

(Jl—jaJI diLlxS (jx o^iiS A&jx>x u-a^k U&xj tiilh £aj i^^xkll (Jlxftkll 

t jkxnlx.x.11 1'« '•'■y *- Ixa^ j \J ^J*JU Wx. ^c. Ail«i ujuai ^xkll 

. Li] A AmuIIx (Jjjjilmxll A-lxax (ji (jSxJ lx a lax 1x43 jx <jLxJ Jjxjx (jxa^laxuil j 

(J A.1 s j\ . aII (j_x A*_uilj CLiVl^x Ui 1 'o-*^** (A^jiill jlaxl Xic.j 

(j £Jj .^L_j 1I ft jaJI Igxx Ujg»J (jjajw'iuunj t ^ -xlx l l (JlxaJI 
AjLxI! jlxill 1x1 Ajjjj lx£ ^IrJI jjlVix (jJ& k-lixVijix liA ^i L xV l jjSjjll 

'“’j *> J r -J°" ^lj_j^l (jx Atjxa-s jjx AxiLU Ixj tj^xkll (JljA.ll 

AxlxJI 4xnxXaxJI klilxlxxAVI ~fl»l aL*xj ftjlxifrlx fkl] ^xkH JlxaJI llDliixJ 

. ^IxJI (jc. Axlxll Ajj> xxa.xll j «^Ll11j 


:^k1L j CiUyjtuJl - (>r xkll JLpJl ^ ja-Jl 

A Hxxxll JSLixlIj (^xlxll JlxaJI dilx j»«^i ^jx jjJc- 

(JL-jail ^ m, . njll (_J_>a-xll lxIxux (jit t_ajaull IxjlSxlx jli iAol jji Jjlaxj 
li-xxlj IxjJAlxa. UxSaI ^ ^1 ^xkil JUaJl lxUjj Vl ly^l 
ii o_^x jjSjj ‘Iaa .^&yi S j^a»i i allvx ^3 l$J gjjjill JVa qa 
S^jjxojII aJSj AAill f2C. Igxjnijm vJujull Ixgx Ajaxa^all AixaUll AjlaJI J 
AjLj "dJujj jlxui' ^jjjiuiill JxuLaxll — Jlxxli Jjax (jic. — (J&xj9 

1 xA^lSi "(j>i £| Cjlila” Jmlmx tilljSj jjxaj Jfu /jg xl l £JJJ 

1-U.k. VI j% Ixgxj&j ^jxJaj JSj jjaUxJI lxf3 j*jj I£uilj (JSjxj jjilix 
A uux— .11 klDLx—Lxxil _)*^alxc. ^x AjLxJ l> 1x^x3 iaJkVx Ixx ^C- jll 
i.„ ixiixaj ^ jx&l dilxj»xrt lAltlft*^ i(Jla, Axi . (Soap opsra) aLjUI 
uiLiXi j&j (2001: A Space Odyssey "ftLxaill AxaJx :Y * • V Jxx ^La 
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(j —a [tin -jl 4i*Jj jjiiil ^3 gp aJI JL-JI pul jpl (jet .ia.1 j 

*■ 7 - jiJ pill IjA juluj l>UII i_ 5jy (jeitin pj (Ji (j£Jj .IpJail 
oAjAui—II 4 "m3 l ji ^L_ c. Stanley Kubrick "liLjjjS ^IaU' 

Ull ^—j jt>j .till jjpI (_p j jj t" il ha'll (jet Jp$t Ajj (AjljIjaII 4jxw3 4ju-o3j 

1_« I jpSi tiilij £-oj t^aLtll JUaJI pUl pjia jA LaC I U&J tj^aaj 

jji—i piiVl (J^JC- JjJ Cflc- AajJjS Jjc. 1 US ‘(jjjjspll p 

(J- * a Aaa_p (jj JjSlI yiSjj . Y • • \ pc. yh a It'ull ASIaaII claul 

(j _1c. f.\hy\ liljU. Ijl JSLaaIL JaU. jaI (^aIxJI JUail ^jupjll 

(jj S‘l (jl -V j^jl (jSij iliA t_i.pl jA IjA (jpj . AaI^^a AJUpaJ 1 . aj'i.^'ill 
i4_jjjj A^jS jjaU.>,11 ^Iju jll j^aLlII (JUiJI (jjj A5j£ill (jjj-lU 

puL_j j i*jj 1 p j .ajUaLa jisVi j (/«JI JUJI Jliil j 

^—a Cijpa yjll <i p*JI cJLpI pul JjjI (jiliilL JjUijloi t^p*JI JLiJI 
“ r pair j "The Hulk ">»-UkV I J jL-aII" J Vl . . r f L-x. 

p ia* a» .1 "The Matrix Reloaded "<jaUi-JI aju jjaSjjU'j Terminator 3 

jll jaadl (j jll iAA 


Igpuujjll ^ jA-all ,^akJ| JLpJI pUl 

jji—jrj "(jaJi ii *u ^jjU'j n r ^pjr jia puVi uiiu Ja 

A jl I j_ uiUa VI j* - op I jAj ?p*JI (fi- f-i^eei g;l jjJaikV I 

g- j >j*ija 1 I p_ aj AjApj'iVill CjIjLSIaaaII (jJc. Aj^lall puVl jlaj 

L v> j] jjSaII Ip vliliu tjljl.iauAA (jjA<a_)*j tpS.vt p ^wiluiVl 

_pai yi (pUaijj V Ua*«<al U> jIjjSaIIj pxJI (jl iaa^Lj .(jUniyi (jA 
^Ull (^aaja-aII I Ip pUV1 ajA tail ja» (jauu J3 j . j^aLuII liaiaja. a 
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1*1 ^ j \ jjSjl l jj \1 ) *■ ..)-«■ ®aa a.i• ^'*" CF" 

^lr. 3iV<...i j( i '■» .^aJ tAjjlj £3.1 aj3 4^1*J1 (_jt a^ljAall < ■ -U - TlfL) 

‘2L_}UU a _a^L jlji ^ «.Lak!l ai& ^ .l^lLj jUi^l 

<j c. M jj_jL^a JJ dj—4a. S AjLoll ^ij3 ^ abiixll 4^aUi.j 

|*ua.l j .(jiikioj |jjja!2U.I _j4Cj jjjAuiSk-ioj Aj_^j]Ij t£ »'">3 1 

jSI_^a Lalj 4 £a a l2u aJsljj_^a La) tlg.i.’Si A4 a 1*J1 Am .. i j^all £3 _ja Aj -la- i 

AjjA 4£J t^AjlLajualj A^iala ^^Aj) "‘-^j f ^ ^ii3 .ojall 

.j X . J-. I * ^3j . 4 .\) x.ii V 1 o^jLjaaJ) jjaJlij t I g . l iC- 1j . b^a-IaII 

t^r. l ^'-v l ^ILJ Ajjl j j_j»V) r - -v:Ai i a*j 

<3—4*4 t"jjJaikVI AjIaII" ‘i-H 3 ^ ajL “ ‘SO'^ ^ A- uTua I 

Ajj^juj _C. A-alala <J-il 4 j.Ag-O jl JjIaII <3^ 3^ i>° ^AjLaliil (jjj^! <j^ 

.i_JJja)t (JiVuuaB ^ (^jSjJa) £ A 4 3-a A-jaia. ^ .ia.j4 lAjC-li-a 

4 ljAA —£4 Lok_jl_jjSj ^1 <_§.1^J <jl dilc. jjJa jaII a.3A ^ -La-LL 

4 '/.H I till..!, HJJaII JSoijj fAtj JjjJL (j JJ44J4 pLalxJI (jlj 

dlLlLS £pj JiiS ^^3 AxjLi _ )y >al I g . i^ J 4 £A 1 > a 1 1 AJaluJl (jjjSj <jA ^3^ 

J_wabtAll £_ ^> 4 ]' t-LuaJ <_£ jJI ^yjjiJU j31 (J __>^-a] 1 jliaj ^ t^-okil JLpJI 

^_ UJI ^ 5 -lc. p_&l <—:1c- jjJs^ja j.^.4i .4 _ju^3 33*~'- 1 * _jl 

^ II — AiLujLaJA bj^a ^.Jaj ai* (j^J iAjaLiJI ^LjUj ^a)) j aLal*Jlj 

4 ’i^ K 'a J 3 A 1J Aa$3 1 —'* .^Ij IIljj I _>i=ik AjL^ojJ ^iaJI — JJJ^ ^ 

A oUJI A M 44a. ^11 4 fi5l ja)I (jic. ^jaIxII JLiJJ (. 5 -^JJj5) jL-J' (S^la) Xa4»jj 

J_iiu (j l a jJa 3_2k.l (_y*j 4 Ia 3^ <LjI 3^) Cy> )l Ajalajll 4—3 ) j> a. iH j 

Y « • r tAng Lee ^j)” j»Li) Aj^lTrtVl * * i) KsUI 3 « 4 *Ajj . ^Lall jj^a^JI 

Uj a.1 JJ jSaa)I jjj^aJI JS — Ljl}_^Sj — J ijLJI" —J Jj45La1' 
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a j j jl V'i-n-V' i—jjjljl -1 =xjj ilua. ‘Aj^jjxill ba.jljii]) (Jxbua AaJ 

‘"'1 jjja j__C A j i lj il l jj ■ J ilAjl JJAII 1 J_^jl abll J (_$ jSjxll Jjiall 

£Jjj ilAA .lj^ j ^xiiljaJI jjl£al a£jsjxJI aa'J jj)‘ --ill'j (J j jAll jAaxaiJI 

- lbj£ - I ^jUr ^La ,> ^jVl <cUI JjIaJ 

^—lc- 4j_wlij A_JJJA i_ijl—aj jjAaxldl 1-.U-X ‘ JxLtxll A=J J~Jj 

tj»g-kj__ajl ^Jc-J ^ JlikAal 4 j'l l j'I I pjjoijll w l liilj Laj) iJIjIaI jj *\ 11 

jjualAc. Ajb! jx t-Ltab jjxiLj .AAjIs Aja.jlji£j A.axj.3 ^Jc- ( ~—^•- l3l - ,0 f»gA Iti-LIj 
A xbtll Ajsi'sll jjj_all aAAj .^llx-all AjkjJalj jJC-j a A<» a AjC-bu-a AjjSLxC. 

U ,l» »J-I ( a_1*JI jl Li jUx aJLujj Ja-xA i Ig l-J J Ajlj_^)l JUajI ^All 

otlSjl (JjJaSV) jx J J JAC aLibl ctjl bx ujliajj tjAaxl6j jjAjxj 

A A_alsull ^ J*alb a-l^ljAxll jj■ ^ic a£jjjj »1 JAAjxx 

jjxC. (_j,lx ^11 a jLiV I jiaJj .4jxL>JI > " )L a > j jxll j aLolxll j ~1» 11 jC. 4xb.ll 

-!jl » x J_ 2 x 1 jJjAlJ !ibx3 ‘AjIj_j 1I (.‘‘ibw-iA mi jAs»■ j IgJ j J xTi ^jill ASjxxil 

jjjb-aj ^"i-x AjxJLlLa alaljl ^ i_^Jjill JiaJl k_j jiuil Jl "jib ;Jlagit 

A mi jal jb — 4-aljx«a (J£j — ^Ijsll ^Ibx ^jilj ‘(J^- AjI Jc. j .a IxLtil 
J i^JAaVI Jl x>l l £jjxj £x jxjj jjJJAg-ll AAxAx 

_ A a A, —A ji xiLiVj .Ajjiij A /il l ^Jl IgjLuil 

dllg-lliuUj iA^liJaLa JjiC- oAC. jx ^gic- IaIIIaUu ^JaJI j jjlxi 
jj_aj >t5 _alxil Jl; A H xIjLiIAS j ^yS^\ AC-Lu^-al l Jj IajjA^ 

{j—-a ji_a (_^Ij JjxVI Jjbli jl 4A : 'il .wl l 2 ju Lai Aaxjj (_jl AkOlx 

_j lillj JA*aSj LulSxLi (jl£ Lojjj t^jLajllj jj ) i ^-i 1 1 oAA JalaJill 

“J jlLJ' _ 1 AjIjxxjVI ^jAlLall jjSj La t_ijal pLaJI "J ^jl" Ajc-j J) 

IjgJ (Jla. AjI ^1<~- j ’ jx>»AVI JjLajl A*JjJa jLoU >7 ll nj l»all StSfl LSS 
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A—i ijS (j—« " j»-as»Vl JjLaJI" AajjVi Jjil nn jjmj qa 0jl” £l«J ^1 

* * 

^■Ijj^I (JIa £j_lal jll qa j . jlijjSjj Lakjl jjj lujla. AjjS Jl *Lj jj IjjIai 

(J of. (tj —3 4 jdll Ajl >oVl “j.^t -^Vl Jjl—all” 4 i ,*i3 i_ul ja. 

. lKJ v s* 


: Aljxaj < ^4idl JLail j^IxaJI y* A +i!i\ jLill 

^_k. «Al<> l ^JiJ y i\ jlul! ts^J (Adit Aluuxi ^dlajl JLiaJI 

ijjl _k*ij jj _ a aj __uS A _ C- ja^a J j^Jkiuj (3j*JI (jl jll (j« Atiii-a £-1 jii 

■ ''' j .jj Aj^j AjIIjII till jiflll L ya^Ju j .aJlxla jjaLoaJ (jjjj L»S (^dc>yi 

tj_jji" ;^g_ a j l jl' ■*■ jLiaiVI AajuIj IgJS j t^-ainJI JLiJI i_uSl 

JlaiJI” j (Cyberpunk "lilbjjjL-i (e.UiaiII j j^ja'j Space opera Vbiaill 
vliL-iiil ,j j — f uu jn-jk j -Hard Science Fiction JjIaII) "(-i Ln . i l yf-okJI 

£_ a ( »J' *H ^-aUl JUaJl (_uS LdL Ifl £ jijj jll AjjuiLaiVl 

^_J 33j .(Ljllili) Aj3 (jAj Lajl AjoUi AjuIj Aj 3 J jjkj olc-l^o 

^CL_si (jdSxj — L jliilill ^lii (jV *ilk tiac- jc. Li* LjUiUll ^Isl jbulwil 

< 

ls& jjC- ^1*11 (JaI (^jaLall ^alxil JLiJI J al.l~itil 3jMn<>j frUjatil Ijjjl 

A jllS A j ij ill ■" ■' ■»!' jl djlula.j jll jl j-> mil £ jLaj A 1-t o (Jajj 

j_—a (illjj (^jdkll JLaJtj aDIc- Jc. (JJaj (Amalfi A ii <*i;j .£j 13 jl! <JLi\ia^ 
lj 3 j *(J ;»'*■•■ *H J ~ (jlja.S/1 jya jjjS J ~ Ia J j—i ikllsJ In j (J^Ia 

(L_jjl& jSjjjiii ^Hl i-.uS.ll JSa 4<lilj (jd (_pajtlll ^ji&j .aJlijj (_$ jll ^11 jc. 

(jj il 11 jl i >11 -I' jjxutul ALau j — Ajjltla cIiIa jjb ^kkll ^Vlwn 

.Igla JSj (jdl^JI (j^ajjl £a ^ .iia*u 
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.Iftlujxj] Al^aUll JjJaJI <^a (lA-ija mil LgaJjj C(5jaJ Sjaj 

qa jiSl (jUaj a! jg +A,i ^aUI jUiJl £jj (CiVbaJI (jrf# JJ& ^ 

Lajl Ul .l^uiluil ^jA t tjinTtll aJLaaj ^i.1 ^uajou V <jja. ^ (Ala 

£ jjaJ! jA 1 jjoLila (liA ^aLJI <JLaJl jLull IVLftSl uj 

JL_a-JI lift (Jjjballj (IAaIajVI LajJ j (A^aJalaj SAaIa. **\\ 

.«/a» c &yi <> 


:?Uai]l IjjjI 

«Lja_ill fjiui l_ij^^j i^]1jm]I Jja. clmil! JJ* 

( jUn_j'y I jj_Ljj j‘* " j j^aJI Ajuda (jG. CjV^LjUJ ® <—iSI j£JI j 

( j__lCi » « I1 a iJ.'^VJ *(^ 3^3 "(jjaLalA'’ <-Jj£ ,ja {j^ujiuj 

— cLja—ill lj_jji jjl^ Jjajj . . y xLJl JLiJI t*il%Vu jjA »jjj£ Ac. j. n% a 
(J_ja /^Uilnioil (jiaJU JijjjIjA CLuJul L-lift (CjUul^JlII ,jJ] — J&l 

ajo>Ij I^ aa I (J*ia 4j^b <ja Lai j .Flash Gordon "<jjJ jj^ ua>W 
<■"<^j]|j (Foundation "Aului^aII" :Aj^ixxJI (_ 3 ->ml" (_&£ 

“i aj/,j ...I" CjL^jjjLajlIj , '*^jL'".“ 1 ^ jjJ) villj Jju vIjOjaI (v!iIj\iihaA1I 
4 ^ 3 AA (\ < tA'\ 4^Ao ,u^Ar (i^AT <^ ^AY ,dtV1 (h 3Y3 
,V ».J aAllft (SJ^J (lljAa. “cjjAOml" (JLaC-1 ^9 (Jwtiwujl £jUa (jl£j . ^ 3 V 
J_S3 (^jjjjaJjll At^U (jA Laij .,^a 1»JI (JbaJl t—(jA jjuS <Jj 3 (jA till! 
(CjLujjumiIIj Cibiuwill j$Jaj (ALaV' £w»ji “liLjj jtjiJi’ 
yiLJill (JjiaJl” (JmiLaa J< ■* £jajjj (<JjLm*-uu]l j t* ibuil a'iII JjaI 

Babylon 5 "® yjfeV <JL» Cj^LaLua a&ja (jA a r>lm Laj'tiLjp jlHuj ^ja 
1 j—jji ^—ii jrtuj Sjl jc. Jaa^Lij .Deep Space 9 j 
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Star Wars jajll i - t jjja." aJLaL. ^ jLaj J^Jail J*Jj 4c.Liaail 

f i ~~'i j -v ^i i / j« j . .■ i i ^ ^ ^ ^^ Cy*3 jl j»I* iLiojj 

Lift j .Cjli^iLi. (jLuU tJjljdjjA j Ajj_)iJI a.L_<aa]l cllUjia^a £a tlllfrlaij 

Aj^LaS/l £ta^Lall ^jlc. t_ij*ali dil__>JjVI j-a 'i.la.1 j ^jic. 

.^y-aixll JLiiJI (JjS j-o aJ jliij ‘fl*2l Aj JJ AjiLSl 

* 

Ajjjx-aJ! tlan M. Banks n u^4 •f CM* jj ^■^“ i ‘—>'■^1 ^ajj 
,mi <ni. 1 1 <1 A A 1 1 <1 AV (4_al£ 0 xuu) Culture "jJSllS’ :_j 

jjC-j ^*jaJI /ye (jjlxa<a ^^ya _j^.l <X « * • 4 1 ^ “1 A 

Jia iS jaUI Aja.j'jA^'" dil-ixxillj __)3bjjj 4AiClLaC. c-Ljai ,_jLu WrJ 4 ,J*aJI 

_ij .^jjulsII /yo ^jiOLill ^jjU Ajjlia Ajjj Igj 4 ^j£&JI Ajj|j A^luil 

uLilc. Jj-ij (_jjlsll cLjaall ^3 jLuiIIj 4tLjasll _jaC. jail ^3 jIjaII Jii I g il 5l aLj 
IjjjS IjSj jj-ixJaJ 4 (JLi. Aal .1 _JSk. pl&J ^jjJa II kc.Jui l3jSJ 

t ~*.I^U-i..^-»^l l - >A"i.,ij 4 Jja.jll jja. CjI-IxaII »3A f.^yak-a A_sS-j£ j.ii Sil 

(J1 i ^ 3 Cj jAaJI o-iSijya tJjlijlLall (jUlu i^jLialiall ^ - T il ■>"» j Aja. jlj 'ifs il l 

Ac_j*j (jji 4jlc.^yuoJ ajiiSk Ci5l=wj f -> > *> 11 l-ig-J A-aawa Q_jU>V~v cilljiiil 

"jaalj” jlA~' l . ,.■*!< aS'l ji AxJ IjjljJ /yjjll jl £»e C-tilll P J > <*»1 1 

■ - ii r. j, >»^njl (jLij ^jLill jJJI £• jj (j-a S.ua. A-aJia Cv 4 1^**1 Davis 

A_ji_ijj l .*Yi j^all CjlijUaJl J (c jj-iall At_j*a (JjSJ A£-^uiJ ^jixallj A Vij~v^1 1 

lj ij IaJ avl A»jj tAc.jjla "(jaSjlJ’ oclj3 jjS^aJj ilAA .^.illjl 

, A-imLua I I — A .a) ^ 1 1 ^ 11» 11 Ajj;Lua j 4 ^jA^lx^all a laJLall A^Laxll ^ a"l% al 

i4jj . >.jail ry, j^pi la ■* ^ylc. 4 " ;jjSjLi'' _1 ALjaUll o jL-iaaJI jSjjjj 

.A_jJsLa .".1 1 y I j_jl j_a (jalill Ax^'iall Lia.jljjSllI Jc. A a jtxJ 

« < 

~ jl jaJi .-Af' ^Jill 4 Ajj_)*JI AjIIaujI^jII I34j AjlSj jAjjj 
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( c 

jl f_ya j— jSjj tAjlii]| J^Li. ja a] ^jjjjII jajj — Jl yaj\ (jJc. Aa-ala*j 

c < # 

l J-oVI ^11J . Jjiiiai-aJl ^ AJI ^raLi'l jl bjlc I ’>J ijLaJ "j.^.'IK" 
The State of the Art "jl— sj^I AJI Ja-oj L# Aijljj 

c-l—iil JJ—«bu .iic £- jilL "jjkiillS" c.!llSj <_jLaaj t ’’ I 5 5^ 

—ill f»A—c. jjjj—SJ t djLuj».iutill ^3 0 uajVI t_i£j£l f^ijljj 

j£«J ja ^C. jll ^gic. ({jiaijVI J>»Vl ajlj)i_a ^ Jilij e-ljaJ ji 

4—1— ^I__j 3 Jl al-J (jic. 4_Jfj*a]l ja C-1 . >1,3,11 AJuSuji ^sQa ja jjjS, JJC. 
. <—L_Jji]| Ji5*i..i^tl ^ Aluali Ajjjj a£_^xa (JiLik ja tAjasj _jjaJuj (_pa_jVI 
J't — ja £a Jj-<alj3ll A K,mo i -i 2 kl ‘"La^" j 

iJjSjS AjjiuJl e-l ■ ^>11 <il£j]| > 1)1 Jl 
fA £fUlj V^^jaj IjLa ^g^.j ?^aVI Ijlaj ?iilU jjAxlaaa Ja 

jJ.^M»a a I j- ’ ■ ^»l (Ja . jl£a)l .VmVim £jjajljj itilijJ jI^aIuiI ^^Jc. I jjajI 

t e f 

l aa ^ySXj jjISaII .ImflJ |jl jjlLoJ ujt <5jSa> SsLlX-i <JA j 

—3 i^axJI ^ t y , w, £jj] jja. j±j V laAic. ^jl ? jV' jsA Aj^lxi) 

J_g_9 USI AjJjJaj Ljclai. ^J>>» .ill ( -vg.k>i» j JjS] oJaAs* Aj^jSJC. Jjluij jjjSiiJJ 

CS—lj Ujj^l i> I jjAjjj ^gjli Jaa jjlxsu V LoAic. j 1 J;”"' ■■'■»!' 

( ( t * 

^\—^ A ^ aAjjjil j! jl \ ill jl 

(jam'll La jjJ ^AljjJaC.1 I jl l 'jjA"' ja Jjjafll ^1 j_ai*iiuj 

J—jjjj fjlj t> Aik^u) ^Lljjl ‘ jAil 4 jlSj^l AjIJ J*aaj La j=J i.f jUj 

. (I ^ : I *1 ^ I tw.W'^ll KLJl ci_jj^j^. 

# 

1 iKa ojLdC-Ljj (jLajVI V1 a~l^V o^SUa ’ _^uLillS" "jjaSjlj" 

| al>JI (jialjj V jAj .AjILluiI jll j a^ualxaill (JjLSljLi.VI J 4^ll ntljuill Jill Ijllila 
^ J jl jAII j 4j«v jlj'X'ill ‘ *‘l ^ »I' ^l"'~>' lAjll Aua'Jl.’j i AiaLJI A3 _)*a 1I jl 
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ililjjJ (jic. jLu&VI (ji J±UJ . J jmfcl ] <_>ul tjSJJ JaA a <-i*^jll J) <jL1jj 
ft|£a_]|j f j■ 1*11 Ac ,^ui 4 £^mU ^iwili JiLa $4^lfr Act^i (^-alaJI (JL&ll 

jj^o^kJI SJ&LumI tillj jM i tij (jifr ftljj^l Jj gp^*iJ 

"(Ji£jl_ j" ‘"'I j'jj ^UmUj .AluljSi uu jUL&VI jl t( ^ m U rtV ' Jj-JI f$a ,j3ft 

^aakll JLaJI jLu (Jib ujU jjll £*aejJj «2 jUS]I ^3 (j-a 

JjmJI fjljSjua ftlial 4aaji>UI Ca\ jji^allj (^#1 j*JL bL-«i fAj j j^aaJ I '-n*v 

Consider "jl—itVI uj— e a o«L_ula £*Jn <j'jj ^ ^ j 

<^j> <^j "o-SiU 0 _J ^1*JI JLaJ ^Ujj Jjl Phlebas 
i"l jjj— a" jj—(> Idirans “ "j^ullS" ^jj <->Ij*^ 

~ ^ J J 4(^jAj ^1 JJ -ULi Jj^aj AjIIaUj jfcj 

lo-lila-a jJ-aJul ftLul *JmiI fJ -13 J .jil jJAj'j/l ,^1) 4-uii) 

4jauil jJ "ijjjA" -llflj} ^ -uLu^U f4*jalj 

The Hand of God "1 TV jjl j__j" oIamiaII SulLjaall (J m^V^I I 

:”j*SillS" «.L-»a jjiw ^ ftUu£U ''o*&jL" jUil <_yl& "I jjjA" (jLuj .137 

aSd ■ ^ja ^ijju (jl ^.jlTuai (ilij ftliil I jj_jA jSa 

jjjSk IjLaaj jjjill — ^uutl£ ^a (JL^uVI Cjia^j <^a (j_ji«l*Ji jUil 

ft La—Mil ~ ft Lab ill <—) _P> <j* JjVl £JjVl iljljLaill (J^A. ^UL Luc. (j^fl 

(JLaSi—Mil .1 ju I 4»Lu) ^ Ijlaj (^jll v_jjaJI 0*“i 

Sjl_-| Jji J 2u^ ji 3 l,]> ftUJ 1 >-a aiia iiiJI ^LiiV 

^•IjmoII JS iib J ^kjiMU V " jmuIIS" uujl£ jl LaS Jt^S/l {j* <J^ 

.SialS AjOau Aj3 ijniii C UuJa j ^ ill 

(jl 1 ,'7-J «^1 SjMulLa a 2jjjjlaJ (jl) “ jjLja] —II 

a§J jlftj l^aljaOMil j ljjlua.1 JJ Ijiafl s jkiJI S^jJall A \;L J pjl ^>A*J 
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JUajfyl aLauuta i^LuaJl jbjjl (JjJomiI J 4 j/Ldl j^ alilAa liiliA klul£ 
• a Ji'ya (JJ *I V.tl. f >jlj I 41 .ua') AjjjJI jjlojl j AjjjaJI iiljU-ullj L_lSIj&llj 
JjJa*ul jjAuJa ^ TV ^ j AjjiuJI jl£j "I jjjA" AajI ^ Ail i-ijiaJl jl jJall Lai j 
” 1 rV dill J__j" aLajud "all Jy" ^uil I4IS j tA«JaS aJu ja jail Aj jj'^ 

oJ—aAwil A-.^LJ I alujjl 4 j.lil 4" jljufi-Vl jaC J jaljjli £*j»" y (juSjljj 

,(x. - M :HAY 

j—C- Aajjj-i Ajva] tJjiJI J ajfLw lAjftla. Jjl AujJLuall aAA li^laJ 
J Aj 3 Ul ^A 4 j V jyaJI Jj .41 j»JI aAA J jylui&Uull jyjjLiiaJI 
1* >. u-jLuuVl fjSLUjj uliljjj 49jjaJl lilij jSj c-tluJ jc. (Jj■ jj 
£—SjiJ) jiL-ill jc JaVl Jc aj£i 1 nU«j I4SSJ ((ajIjjII J 

JUll el£ill a jyj jj*j (jl *>A)lijli«il (j4j • ( 34 jiljia 4UU4 jcj 4" j*!ult£” 

-uj I -a jAj i'fjS&f uliL)l jj J AJbl&all ujLjjina Jet jC AlAijII j 

fl Aal l- m l" A__jl jj Ja i^Jjlajl j-alajiVl jl «Iam 6 U fAjlyiaJ AjC Gild 

aJj'iiu Jl »' La*u ulujjj” ^,jSj t ^ ^ ^ • j^SjU” Use of Weapons "'LalmS/l 
."jlii-ulal-jilS^" 4 <JLjUI l^Laj Aaa jj jAAIISj "^UJl u^VUl" jc 

(_^i_Jl j—A j 4 jia"ilKl AjuIj ^*^LwJI ja «J j ^4 Ajjjc. AjjLj Jj ^LauJcuVlj 
i IfraSUaj AjjAmJI £a I4J Ajjlia «Jji IjA La j .aJjAaJI a Jj tfl 

«AjIA wIjL—' lljjaJl j—a ajji i-aa 4_aja. Ac. ja^aSI jvnlA .*1 A^l 

■V—^1 QU-jyi (Ja^j LaS 4Ajaj£ Jc. l^Auua^j 4 jik^Sflj JjII aljill 
diLJIjia-aJI 4-a.l "Lua" _J ^ jAj " J^j" J J>jll JU .UUaul JlilaVl 
I jj 4 AjAilaj c_i1 jial AjujI Aj j lialj (jjlA all jl£j .JJjoj AjA^U 4» jja.aill 
a j. jjS jljl AJ iAulSj (ja AjI j jl j^k A^uiy j£j j Ajliau AjvjIj 
.1 gjl l jAajj jujxiSJI AjjuC. ^u3 4 Ia Aj J AALaa La^jc j 4 ( <Aiu-> (jut j 4> 
. n A ija..i" aAA" :jl JjaJI l&Uac4 (_;a 1I (JaujJI (JlSj 
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• £J3j l" 'j.^- 11 I .ill (JjLL-all Jli 

lIuI ;Ja'' M ^gaika "L»xa 4j]l 

<1 cLsilSj ~ ■ ' I j j" iAiLo<» U 

‘J_jl-»*i.Jj .o^jl'.ii^g (jLlul 

“’" i3 '"-J-J 4 oi?^_ m>V c-laa^j ; -ih» a jl plcl 

4 i»i 11 (_jia__*J (jlLa-o I jjl (jSLxu ">—SOjij 4 *j^)jui j' ^ ‘ > ‘fi «® l 

l. 

"j^ ^j — 4 H ^ \1 1 ^ _i ic. i li y t " tj 1 -rt m l ** >j\ . i; nl 

* t ^ ^ 

," Ul J I 4 pxj” 4jj«! ya <JLul^li 4 {jy=m JJ 

‘Tj_jjS <—aj—Li ^—jjj" :^i JJ “jXjj jAj JlSj 

tiLjLai 44 "n»a Ijl" : L‘.a 1 /;) a j 4 1 .lix.A J ■ -l! j LaJj 0X<aj j 

VpJlj 4(ili^a»a. 

/jlc.1 J -1 iuS If- 1 " ■ >>l jr-l i'hi/i jj 4 ' a.11=4. lg.il : Laxa CjLajI 

Jj^XII 4iai j«®j jj pi 4iiilj .ixj W-yjj j ^ ^aUa 

.4-alSyi ^jJI ' ji { w/i<cJ — jjSliLui J 4-UajJI 

"Ajil Jj AijiaJ liiij" iLulIiL® jia-a^l j ^g-iill jj p$ oA j 

■jpjy— La.ll ^)._,aa1I j }C. pAj tlg.S'iC. yA l.2Jjj 4-Miij jAj 

■ "I A..|" 4 -V ’i-vl ^11 oyy&> ^lik) 

?<iLa_jj e-liul 4 f Vu^ai>il jl ^jS-oJ J*" 

1I4A& ^le- {yt aA=J j Jjj 4 ^Auiail |_jC. Lojus diaSjJ 

"?ljLo :4jjlS <$jkj ( _ s i w j 
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■L_as" I naijj ^liiC 41—X-lijj jAj Jj* jjjli-all v—-sL=wla 

...Jajijiil a laa Lgj^Sj iSeLuiVI Vj • Jal j># 

i—J_j3 jjj j lj ^alml" 

csAO 

3j— 2k J j—aJ i(j—L jjaLj Lgjjj frL«-iaa Alsiui (Jjj Jjiij (ilj) ."(^jjj" 

.^"'-k J \l 4jujkii i_jj.1xjJI 

"^jLJ £jj^> (jr^J 

jLj _a) ^_Sc. iiijjA_a LS \c- j&l ji ^Ji 42 klJ jjj 

."dllj ujjJ I jj <_£) jS 

'U"n.n ^Ua?k 4_aIc. <JL*aj| o-laj (jl —lljlA La ol 

* 

0 jA t5 5 k Li!iUt (Jj3jJI ClljAj JfrS' l£ SjLal IjJ" 

.4jliuil i " Vi ■ ^>1 


?”Uwi" lj AAl^aSI jjjjJaj l A^ikjJa jai jjj’ ’. (j jla - al l £- _y,aj 

k_s_ jSU Cj_jjjI _)kl—j jij 4 jAil 4 A-vl„ V| ^lAikHkJ .j> (jlJ ij^Aj) 

.( 1-00 . 

. J r-- jj ^C. l_i]ax<aS &l£j - Jjj AjJLail AilalikuVSj (jl 

|j_A J ^a-a 1 «- t S I (JljaJI (_j*au.ia3 <jx IjjjS 1-i-iC. Ij-laj Lijl 

<LaLxJ kllLiMill jlLI jal J ClU j j]l (jAaj Jj-laj (jjj 1 (J L aia. * ^ I 

,j_-aj .4^a. jS_jjSjSI (JjA-aliill JS £ jA ^jjjjJaJI JJC- j>a 

j..'. ' |_ 4 jjiajllj jiSj (Jai (j* l_jIj£ 1I (_>a*J £-ia_* Y lj* jj 4 ^K-uiaS ' 

fSsu £_a 4k_JjS (jC- ^^alaJI JljiAl JjAS-^ Jc-'Ajj Jj^ 3 ‘\j-4r 1 
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.IgiLui_ Sidj (jj_ jlLojj ^ Ji-alijll si* J >?- 0 

.\ W ^Jin 


AajC-Aa Aj_j2u]I _ j ‘ '•» II (Jja taJj-la. ^*- 2 lit ' •jj^jIj dlLiljj ^Aiij 

JLaJI (>0 4i j|Ia Aiu jUal vlllj *Ldas]l (ji^j tdjljAall 

/■ ) t >iq\ I i .'JJb Aj^IaaII *—1 \it a'WaII^ *—j£jl 11 —^11 ^3 aEloJa 

— ^jjj - ?—giV —/ <_iS a*l j3 *A£> *1 jail Ja& .lj=k 

Jl Jja. lla-3 Vj tAjAaliJI dAilJ eAA ( _ 5 Jc. 4jli£]l 4 j2 Iaj IjAjaJ “I jjg-A^ 

i " 0 9, Jjjl 'J . ill J A&LaaII <—il J J I I 'S il l ^JA JJ — 

o J J- ^ 1 "(j^Sjlj" CjLjI JJ ^jASj AjisS ( _jic. i—ijxiil ) y]aJjuij ttillj ^_4J 

CjUjj ^»A9j j . A$jl ja*>!' jj^aijj-aill <» tl'iiVA (JJJJ l g . \ aj isu^l ij^-^ Cy° 

/ j i'u^ 5j j A i^l ‘il l jjA Aflili i “ ll t n*i-> a <4iHiAll ^jjSAj 

i"'i -^1 "i-v t J .auu I A3j .(_J^LaaI 1 (_JaJ lja>.J'^l^ J cJ^-^ 

a-liaJI a l ni l - la"' j tA3 _jSja!I Li^_j]_ jj£j|l dliLLalj ^Ajj_j*JI d-lUj^^ a II _^Ldl 

j l jQc. 1 <j_fLaJ j . AijlgJI AiUall djij ^tAiouil J^-i. jA ^Ull 

j^afLi_ui Jli ‘jJkJb Ailaji JlS-ii Ja bl£^i La.jlJ^W "u-^W jm 

J aI I j i 1 <S ^jll ^ya XUa I_p5 »j- ^» ■»" djLaj5LaJ /in Ijl IJ daft l 
1 ill -v Aaijj U i J^A \ AjA*Jj (_ya\_yi)i\ A^.ja 1I ( _ s -aI*JI / i-^dl 

alxl l "^ jjSj lj" tJ'JAj •'• _AaIsI (jS j! j i. w l AaL uiI AcLu-a ^3 


IaI j ^ j'AU LaI aj taAjl -v a b^jS ajLiic-lj 


1 aju Lai j i JAaJI ^ILlaJ (JjaIiaaII iJS 3 a J J~> >» n (J jJaJl Jjl J) AjLjIjS 
_aJI dj ajll ^lILabI ^1 j A » di ^1 jjA) jgJ c 

* < 

ajLrtll <a^j31 (jJc- (» S'l.lj V ‘ (.5^ j' 
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— 3 o *—^ AjuLill ija “ . m< 2*jj 

- "o^j'—j” J'-ac-i < -1 j-J -i—3j .oAabJI 4£LaJI I'. m^ jjSVI <_£&ll 

u i I jijTni “'l l S^xall 4 <;LJ I ^^3 j^aUI (J1 j's. 11 5 j1jS — oj±& ^Ijj Cy* 
J •'—^ Ot?—tlWJ—4 ciij^ —jc. Jj—a.j <Oaaw!X<i Ibic. jj*jjj 
(f J—-wa —Lflj (J j— 4 £■* jj J )*^i ^ij^ <Nj ^IjjjjjLuJI ' J j m ^ 

jl=ji 

t> 

^Loiil j jut1 # 

C5j—sjl (_ 5 -m—jlj4 'l l J ^^alxll JbiJ! jjj "f-1 .>.all la" £ja1 

A —:^JJ ^ j-« ^JjJ <J4 .JjSLuiaII <au\11j <LojI£]I 

'<-jL-a — C.% (. 1 r .^ui "- 1 William Gibson "oy^yy 44 j" 

jj|j jJj' 44 (jLSa 44 Jj' Lalj ^ *IA£ ^Ic. »jjL^all Neuromancer 

-4j 44 c4“Jj • ^ay "jjjjiali —1 Blade Runner 

- jl—L j> ^ '■;*> tY O H ^Ic. ^ ^jjjjl Aliiol 

^ 4j*j—-J jj *.———a.J A J-~i * tr f jl Ia jj-a.'. 1 J jl ■..'N' 1 >A*Y*i ." *\'i 

(** 4 >. s\ —C-VIj > > ' f~ .^‘JLa]l^ Jxj— jL«JJjJJ 4^ >—AuaJj .^jjlj JjL) J . ^-< 1 
-Uviljial Alij 4_sl^*r ^jjj^IVI frLiill ^-iwaj 1 *^ ‘i_jjjij| 4'"*^ J;°"'- -" 
A —4'——* J ■'—4^ O' 0 Jc-bjllj ‘l$4J Jjj-ajll ji*u 

W l3 > ' J V W 1 < B J 3 V 0 J 3 ^ Jj4l Aaij J vAajli 3 j3 IgJj uIjLuaiaJI oJJ*lo UjltLla 
<_>“4 -^jVI Jiull i>0 JS (_4) J^jj *AA . 0 jxi£ CLibbS 

t jjj__u^]| jl—^ jSj t( ^Lja_all j_iJI ^—c.1 jj t"Case (^La. 

^ i l 1 * » —Jj t^k—:l J ^ ii 4 »ft jC-A^q 4jLkjji^ 4 JjLs]I 4-.< i j^' , ^i]jx"j 

(J4J«J >— !j-w iAajUl 4 jISJIj 4jl ^ jlJ ^IxJI jaJI >■■•"«'J . J.£ ^' 1 jLajI ^<-.1'.. ^1 1 
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^_a tjjjSjii_ j jl L»j^ j ‘ujksll ,j- 4-aJ ^- 3 cs 2 i_Jj. -^'- - M 

3 _i.Jj v j -(l>°J "*<-11 e-lCasil ^ ji £*1 jll (^ Jj'-) <—aic- 

^1 'n jl ^ J '»-a ^C-J jl ajLilotl jl fl-iC-Laa ^gl ( _ J ic- (J_^aa-il 4li*aj 

*" e _ 

lJ ' ^ ,'"' J *_ _ > iVilt j Aj_jJjlils 1! ;ja ^allc- jftj .4-iajla j j' i <*» -a (_^l A5^)x<o 

4 _alia ^_ a>j ti-jj _aJj Jjj—11 4*j fl.ia.jllj (jJ%?ll f-^j '—JS-1! 

J j i^\ J aVl *L-^11 M ^ U^ 2 ‘^jlj^> 

laL—iaJ .Id ( Jc- «.lill Jas .j .fliil! Jai ij* 48al^ 4 jHj 3 ojLfr- L^J- 5 1 J^J^J 

^Jlc J\ Jj^jll ’-j-aS" jll-la ^JUflll Ju-> <>a *Uft IjLa Ijl^' ^ ^ 

a '.S ljtl 4 la jail 4 jIj 2 l (j^Jj -a jla^l j 4*j-all Jal ^^CaljpaVI tL-iaslI 

A jjjSfl 4-al.laC J ^—it Ji\ —S o-ijajj tojliallj 4 j ^ jg -Jlj o-lajlla at 

^jjl j| J 2 JI t - jl -^ill (_5 j Kigali “(jjMUJa Cajt-a i—JL^aJj .AjjSll till J W-all j 

t”iuySr 4 j3 


14_iC-LxU^.VI A (jj—5 (JuLa L — 

a.' .^ j, U; ■ >.1 1 ^ Vja'uom JLjj t JLall 4 > ^-aU -1 da=Llj ^kotljJ CaaLo^a 

jjc- 4iaa] jj Ijjj .(aliiMilSl! a j$aJ Jla») -ktj^ ^?J^H jj er^ 

Jjj jJI j.X'i..a tj»_pUI tja Uaji Ca£jaa lj) ‘J^l (jj ^ 1 ‘ , ° l l -^ x ll 

<j (JJ- 01 jgi X ^j'lVu a JjalUJI U1S ^J ‘frbjoJI tjj^ll u,^^“’l l 

u rati *li JLaaaLl ^jll S J \J Ji- CjIjAJI iai Jk yj 4^.la 

_j II AiaC (jj£llaJ Jaa i_ll JtVl -lai A^iJaJ pUai JujHJI j\ J 

JJjl_ft : jJ_il l jaaulojjjju t’^lalj tO >‘-‘ L .U> ") L S A ‘ " I ' > “^ 1 (jj' J ^ 

.(1 ‘ :UA£ jaljS 

4 il ^ i .>c. —a <-"o^ —1 jl' ^j^jl' - 1 =*^ ^-^1 ' 2 )j 

^ . v« l' ^JlxJI ^^3 l '*'. j i".ua. ; a. .'.'.U 1 ^L-aia o^C. Calc-Lot ^.LCaa Jo<aSJ 
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I 'l l . A __ II AsldaVlj lik 4 A_aiVJ jjysu (jl Al ^dij 

(_jLmuSV AiAjJ La-a i jpjJ±a£ll g^al^jJ Ac-Uj-o (j3 dij jjjVi 

.Ajlxall 4jLja. Al ^lia _jA La-a j /l^l 


t~* i * .Ajl^j^lLl J^^_y>dl ^kll (.3^ L* 4 AjI& 11 (_jjiAAall 
Halle. <Jb~t aj ( _ ? $i lillj ^>a ^C-jll ^^ic-J ‘dliJ aW' S J ' *j' l “ 1 ' 4 >»j <-i^ 

^_IjVl Aj-a&Vl A_l2 dlLa jIjlaII £CJj-oJj 4 Ayilyj V A_ij jjaSJI ujULuj Ij j)^ Sh a 

^ j >1 1 oJjLjJI A_ia.^1 jjSill AalaMl i 1 iVm dya .j jill dilc.l_j*-a <JLa_a ^ 
1 \K « A , j£ 1 1 j 1 .~v j' jVCVl l jjjj AjDLlII (JldJ .AjC-1 j.unll Ajj^jill <" il a a'-y all 
Vida—ill -i J-- i 'la dll —Jj J C>a lAjJC. j " _>dla j j jd" AjI jj ^ LsjSj* 

Neal "(jj..i'’sr..u Jjj’j Bruce Sterling ”^dl jS lui (jajjj" dLljj A-^ldj) 
I1 _a i-ai ^Sj .Peter F. Hamilton "jjolaU .4_i jjjj'j Stephenson 

A aU"i^\ l A_ilLJI A jhl-dll A_jalalill dlLul jJI AjUJJ Ly-o £• jdaj>all 

dul£ I jl la Jja. JyJlj JJJjl' O* £ jj ^lllyi 4JU. Aj' < _Jc- J . Ua.jl^iSjUj 

e 1 ■.. “i l i ». ■..' JjLdllj dilAlajVI j djLiLsSJI (_j2a*j JjLjj Aj.MjMl dilwilj-lll 

t t 

jli'U ;_aldSldVI jA A .'■» * (JlSdV lyAJ^aAa. ^JJ-la 4 _ ll»al jl tL&jLujjjl 


^1_sJI l^dajj (jx ^C-jil j^lc. — pldaill JjdLa dlUjj jluuj tl^A 

— f - l. >.al l i_jjj^j Ajj jill ." ''ajiA ^ 11 j f.Ljaill ^jiu) (Jux f.l ->»a'l l^jjl ^-lls^jl 

JjJ IgljVl jjlaJ 7 fl\jC. 4. < > Aj IjjJ dusk. t(3a-? JIasJ' dlU JJ <>e 

^_a j__u^ll ~ > q~~.I I ojj^*2al V ^gil Aildal 4 lia.jl_«| i^,i\l (_3 aI® 

,^J Sj v. - ' Pii^ -v i-' ^ jp J3j .dlV aAA dijAaJ Ayalxll Aj_ja-all 

-v 'l l (jjjlya /^o /yjj_jaMa jlildal AjjSjaII dllc.jd»^ail jaJ dlUjjll 

<' ■ ■■ ^ l»a . A iM _jjll A ■ .i Vtg II J ^^^jl^jjSj^jjljil cLaAj i i^ll» aII j^-alxll 

J j'" <_! _ jI£11 The Diamond Age —^Lall j*-a*ir aJjj ^IUa 4 JLuJI 
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lAj^aj j Cy* L5^j) (^ L) J >t l ^J u * t 

_uj! (j _Jc l_gj_>a CjL ^Ij coj^ail AjIc- i-'l^l^'i/'t cm jail (Jjsluwdl 

.Ojj^-Jl ^ <QdA * (J Jj^a jil i ^a- jlj&ljjUll (JAllaJJ dlLa jIxaII ^fialill 

Mjj .JUi l.\«.a\sk.<a jx _pS\ o-lm 4 mi) (_ylc- ( t *c Q . i a £A' , y a 4j£lj 


4 jjjjljll CjVVI C(_)^ 3 J)>fTv)l 4 AJ ‘^^jljjS-JjjLill 


1_ oa) oJj_ 


-aiAii 


jlmjaJlj Clljill ~' \-^"»...! i Cjlamoll c-JjfLjp I g jC. U-t~w . A j 


CllLiaLLcdl j t-liL-auVi CjIc yJayA ojlaicd ^gil c(4j>ojj 4 « . 1 >j jaLall j-a Ja.•> j 
j jJ'^ J 1 -jl •*■ jV I oJlA 1 " 'V1 ■n't-vl jL£j eljjjall ^a.o 'v^ .a lgJ3 lajim ^^jII 

" j' ‘ •' J .^IjjI" 1 - jIjS ojjSia c'1 g ■ >-ij1Lj ^-Jl (Jill j \SjS']\ 
dlV r -j jj—«- a1Ij i(jlia.VI (jia*J Lilac. (JjjLa JJC. jl£ ujj 


"_> 3 ! 4_Jiji" i_J_:& lj_£j \ < \ < \ • Engines of Creation "(j—LiJ' 

"tilijjjjLJr jli c4jLL» 4^.j j . ^ ‘HY Nanosystems 

jj^hIIIaII ^Uu&VLj Ljj£jj c4jjI j jll 4jd)JugJI CjLsjI jx 4 juU mlc jjJsja} 

. lo. jI-Aa. ^j mlmJI Jj. 1 *j ^ilio jLm j jg asJ I 


lg 0.--11 ^jJI 4jJajjLall jail jjtil jli c «.L>Jaalt I jJjl j« jaJSjll ^ic -j 
j|j_JLol j j • aH t jj£. a 1 ill-la. c ^ aja-s. I I ^jljtll ^il j j a I jjl uiijjjJjLwJI jiljyjj 

(JjJ *j 1 7t j| c4jjj|j cLAjj£La jlij ^AjaLi 4ailaJI 4xalxJI 

^ « j_ JiLlcJI ^ mil (Jc-laill jl c^ljaJI 4 j_jSj lI^-I Cy> C(jLmVI c - il ma. 

(jLi_j imLiaLlo Jicjj V .lilijjjj’mll iliLljj! cjl^. 4 jI ^jJc.j .diVVI 

dil_jljj ^_o (Jl iJI LoSj 4 ^ iA iV 1 cJaC. 4 ^j*S J c 

jl cLog^o djl^miill jJjj Jla c"^mllS" 43j_^x<all /(jj&jL" 

_3 c_j__ia.lc-bU j_..^iln.rtll ( JjJI yiksij (JLaia.1 jC- (JxalL jjaLh^JI 

I_jjLia. jV 5' ^l\^LJI dlbljj ( _ 5 j 1I jlSaSfl t —alLl jojj .( JjSjmal l 
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CjUI jj . J^\ J jlSaVI oj JIaj Alx^a Jc. liable-] ojyjjj 

LaJ ij i. i tLul ^jyftLoahll ^-3 o^jn-iln./JI <^jl Jalioll ■»! - V A*«.J tilij^jjLuJI 

^ ' 1 (Jj—walijj ^IxJI jUxoll ^ i >J Jc. -lalx l Lo£ sLjjI^jaIjaj 

.I^yaji^i '.II (Ji.1.3 ijlil JaLLaJI 

iAjja-ui—II I—jaJjjSllI kliljjxdiij j£j (JlicY ‘ _'y ■■ lilli&j 

(J—)LoJ dllj J jbj 4<Jlll^ol jill A$_ia. Jc. iJILjJjLaII dlU jj . 1 * 1 x 1 tlusk. 
CL l . Ja Ia (J,li >al J JllLal j* <_)llSll jLs£j A ^. < s-> *1 1 CjljljJI i*. 

i .ijmuS .Raymond Chandler "J.iil£j .ijuj ji tDashiell Hammett 

jl 4A^J Jaoll (HlljXjU Aj-s. jlj'Cill (Jj. ^.Iq-.'I j£ A I. ^.9^,1 1 1_- 4 * 1 . U l 

AS^Sl 4jj^Loi Ja3 443 j.^j*ll 4 j'1jA II i'iIj’j. jl jCill A »»j l J _jSj 

‘Lolliluil ji Jl A i. iSM ” »>" jJyj . jiLiVI Jl L^£^aj jj J lo^ol jjl 

‘CH 3 .J- 4 ^ cLlaall j 4_ula! jlsYl AjaySaJI Jj Jj. jJJ "J J.. 2 II Jyj- ■ aJLuuJ 
tliY _y—»-ill 4_jjll& AyiyS jjj-ajj Alruu A^-ui i doiiwl l ju "i—Jaill'j 

" o,yA —J^a." "ac _>ui—II 3—ails Cil£jalll Jc. Ijjla jjl J CjJjI" SAjjUII 

.n 1 i\ <IA£ 

ts —■ 3 JjSlu)—*11 jla tlJS l$ja j£j jl 4 Jl ja.VI i_jlci J j 

. ill < ^jill SjjjSJI l!jI^jjj» ill A -v iTi i niljj^jjjLuJI »**<t *' 

*—i'A__* jI .2 A^in J_ja. j j^Q jj‘“.'j^ (JLatl ^3 t^ll^ 

A —SLuJI ^*1^ n (^2 Lol ■ a —AyC-Lela.1 ^cjl jjjj jl-v j 4ytLaja.VI iljl_jjjijll 

j-_u*jJI j—C. ^jl—ill t5 —lull jl—J$lYI jji ‘c_ujill (JjaLuiaII J a-ls^ldl 

1 1 ^ ^ V j JaI— lb ^11—*11 jill _jA jLuuJ/l ill jiSUI 

Jc. j—<4^4 jo JS J (^uil j (JSjoU lya. _jl jSllI ^a.1 jjjj 4 1 

j* *3 jI j4.o (JSjju n* 11 jj^ j^...j 1 ^ ^j| A ii.i'ill ji t ^*°l l 
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4__alj£j ia ■ ■■ ' ^ “J a 1Va I .m-*J (jlfl i (j^iLalA (tr l] 4 j i mllj Lalj •*—u j4jVI 

J1 ■ — *»VI jj_ a L-jjSLuj iljjljja (J»nV) jll 4_u*awJI L^Li-ll Ac-1 jj 

(j_ 4 (jjjjjljjll (JpC- j-aa-all IjISj .^yC-l < t ^I (JI£ajLj 

^4 4 -> * A \ t" *1 '. Cjj) ^ M La 1 ^J) i^gC-l £ I ^ M l ^—1*1/1-41^1 

Alan Turing "^j jj—p u^" J—‘f—$1 !■*-?•>“ t jjj^ill jjJ=j ^jjIj 
■A I N J l^La tdiJjSlI cjaj .John Von Neumann uj* Oj^’j 

4 ■„ ii -H I Jc. — <_i^j3 (jC- — ojjjdalL j£jj V t»l i ^isl l dll_)Jjl JLa 

^.Vs'iH j| Jj jjuijj tAAjilajj Ju (j* o jjjS aJlij (JtoJ 

« j z' j 4... a< i'' 4 jll J jjua 4jl LaS (JjJglll (jx j/l^ll AjlJa J Jasj 

f 

1 I'lMie. 4 .X-s. y. dll^)»l j-a ^j2Slu jjijuiij V t *l’n _j lj l ta l l tljU (jj-2 ‘i_>_)^l 

L_$iilAii jld _ j (jjA fill j»Lol ( Jc a jjla I $ 1* (jMI jjSIIj 

AjajjU (jl (j^aJ La Jj^a. lJ=»-lj Cj)1 j\aai ^jSj La o-ilc- •<J^ a - l ll 

: JjLoU (Jla AjJalaill j^aUJI JlsiJl Cj\& jjJaya JljjLaj Sd)VLoja.VI (jjUaj 
cjLIjj - L.» * (_Ja £-sla t»L.>ia'l j Li^jljjSjlIj ?_$1 IjLa 


jl jS)!\ (_pa__*J ‘‘^'yj.'jl •■’ I' (jmsA (—Ja J tLdajI 

_ II 4jIj_j ^l!La jJIja" 4_ ’ . iu dlliAj .4 jmWi l 4 j^$JI (jC. 1.1a. 4 j \j!a ill 

tajjaLoll AJjlillj 4jjj_ix*JI I^jIjJS djjjc. Jjl SaJI ^j ‘"^)*^Lajjjjj 

4 i .* (JSjii ■ ** '1 < 1 ■ > 1 ^ 1 4 jjC-j 4 jfM Q - ■ ,>N 1 ^ <«jjaJI_J AjvLuolLj _ jsaa,s j 

_II dil_ jIjj jl—a Sara Kemper "j « jLa" L>i t JaI£ 

■ J-. ^ A — |j _=>. 4ajj 31I (jAu-alll (_>ia*J 4jIjS1 I jl j£j VJ < T i»njl "iiljjjjjLu" 

^ If- 4_Ajlillj AjjjVI l—JIjill (j4 Aj.ulaj 4c- ^SsLl jll — JMI ole J 

j l <a VI ."'•s.'/i Vo A 4 _jl Jc- j . \ YY : Y • • V "_^aS" ^A 4 wU=JI Aj_JI 
djlj 11 diljj a mijj — dljjjjjLui—II J ^IxJI Jc S jSj^J l 4jj&^aJI 
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el_jall ~ 4* j >*>'I i*it iiiia J^aII j jiisVl tLja&ll j i ' > \ j )'<~iVI ilgJj4xjj 

Cj)l\ -olaj/l (j_A a 4 j.^ A£. jat k aj t4j‘l ■ >.all AjjojYI (_y3 e-lj-la. djllljm 

.Ajflliu)) (JliLaJllall 


: ujIajjjjLuJIj ( _ a -4kJI JLaJlj ^1*JIj Aj^uuil 


alii a a J_ a jlgJijj ajoa-Vl 4-j‘jLmill dllSjaJI (j-9 J4C- ^ifcl 

(j—«a j IS j lajjj .alkali ioa! a\-\ a II ^ 4jjaUIj ‘^ 3j15j1I ^JLxJI 

(Jaj—I j 4— LaJfrU CjI jjl 1 a£ i —k-a jJ Lia-jl j'*'! ill j pistil ^11 4_uLuiill ulllS jaJI 

II t _ s —lj <—bLjJI ^lxil <_s3ja (j a (JiaJI 14A j}A jjj£ll ( *_lijj . j^pJill 
Ajlui_<J 4ajLm ill Cjl£jail (JjLu ->..i"'l j t4jt4jlall ^ic- 4 i,Aj£II j 


<_i. 


Ja_*JL) nil_Jj 


i?J 


‘" '1 <*<nl ** " a tllLi 


llLllu 


nun 


J ^^kll 


jn a"' 1) (J^jIaj ( 4jLuua ja (j a a l mill Ainjll ■>!» 11 1» nml 43 j .4 .>i jl » /sll j 

( ( < t 

-jjjjl_aj tabuilj (JlSJal 4 ja-a (jA4l,i.1.~\1 jjA _1»^J a iiiiljl >.>» 

i _1 ’ll 7> 11 c. la_«Jal ^3 >J LoS i A *'^'11 ' ^i*JI j.>»1 j . ujjLajll .jfljle. 

<J—jli jjC. jxUJ! IjIj jS^jl (jjj i_)_j*JjluaJI ;jA (jAjls . £AJa-all ^Jc- ^jjjuiSjtll 


4—jaLlII (JliLn— ui^aII £-jL_aj <jjjjj£ll <-liYjla*A jj-o ^C-_)ll ^gJc 

4 _ jIaC. ^ _II 4jl j i^lIxJ! jlsul 4 . ; u15>a] (_£_jj ^ill d)l£jaJI Lol .4 ajL£11 

0 

4j_j*a ill CLil SjaJL (J^ajS < JaISJIj 4j1Ss 4& eilcl j a 'I 4j ^jL^al 

cjl_^ u j-JI e4& jjt aAi^ 4^kj^)lal 1 1 ^ H £ ROSG " jjj j -4jll^nlll 

-Love, Power and Knowledge "4a j^l j 3 jail j u_iaJI‘’ 4 jIjS 

iJLiLuujijaII CjUjjSj (JlaJI ^jJI 4all jiJll 4jj.n :ll CjIS jaJI jl »<n)l 

— .3 jjiAill jjA oi jaII 4jLaA.j t ^ '^ ,. a1 1 SIjaII (jjjla (jA 44a1x1I 

(ji ixj cill^a <(Jlan 4ji ^jltj .^LAaJU 4ljl*JI aIaIxaII jUuiaj i JaxII ^Ija 
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4 _Lla J_X. 3_wk]l A-U1_Ui^all jjjj aiA J^' 

L^jc ^1 Ji J** J ‘c5j^ j*" J! 

^ II Ojj_jJI tjj u—a Uua ‘(j^'j uW^-JJ ^ 

a Jjj ^—a La.jljjSJI ^gic- IjLojc- 1 Jal j AjJjX. JiSI ^ uA'j ‘“WA 3 -" 

f 2 ‘".' 1J ^1_*JI ^L-ixltj iaij j -all (_ 5 j*ju 1 I 4a.jj 1I jU^i) 

A.\\ A^ljiSill JjLj jll jja.J& jjiil lEchofeminists 

.Cyberfeminists (AjjL^aall jU«ji) £-“*-*!'j 

«4_aloa-0 ^uljj Jl t^JjJ J^a^I' di O* ^ o ' i> J^' cs^ J 

,-, l . A \ iS _3 <jJ_ill ^UiaI ti^aj Jjjj t-iajA t> (-£ 0^ 

2.J.UU I liia^c. (jUu I alv^a £T^>aj frlij J) 4jC.Lu-all 


:(4 jaj1jSjVI) 4/mil Aj^uH 

^ic. (_ij*jll hilS-ob J tEchofemenism AXill <j>*ill 4 a/ i £ jAy 
jli_j 4 j£UU 1I (3^ <1 c> ls^jj **y 

Sj_t] jiu US .^-aUJI I ruin** (J^l i> CS^ 

^^l^iSill ^luilj "jaJV ^j.Jal) jJUll <j* <4 SjaJI aU ^l*W aU 
a.u Sj..■ ';■■• I I J AjalSill CjI£j=JI J^l 

,'■1 : 'N\ j .J - w-.-J J3j .Uiu U j CjUiUll ^ C5^l cjLpUll 

.SjoJall £-a ASXJI Jj ^ i L all Jjji^ll (^lj sjUl] Llal jn» >a i ll ^ 

Al_^ajU« ■ *' t> i^lxll Ui»jU» (j* 4 j 3 J^JJ U» ^ jll ^gk-J 

/'-'J 1_« TjiiS AjjjjII Ajjjbttill 4 aJ j jjlala jli i4ja.jl_jiSill CjJaJjII 

fr L_b JX-i. u—» <illj J*ij J*j- t5 ^> J l ts^' 
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j .'AgJI" j\ AxaLui 4jj^a (J » uti ol_^all AxjJa (Jj2k iLllaljA. 

A—JjLall oi^all iS. '14.^ 'ij W> ^Jc- Xslixjj 4Aj]_yj^aVI CjaJ ~ AjI j w 

(JSjui—J olj—all ^—II o^iaill tljjjij JSj 44jjSLLaj £ajjLU o jjLaiia 


$.LalxJI AluiilLl "lc._jjJaj-a" Igal! ^laill ^ya V-AJj tiaj^la 

Aj_gm. ill A _S^j^JI yj) h'lifi ^ya (j£jj i\c.jjJajya l^-Jj jjajj ^iwal 

^j ^ I^Aj . LaLoj . >.lj <Jli^_illj AjjiltaJI ■*■ JjJjj jjl ^jc, (AujjII 

. JjC. 1 J3j (_j» Sjjxd jSilj t( JJI (jc. 


:CjLakjjjjLuJlj AjjLIaill Aj^uull 

* 

^ I Will ^ V-iJj .Ajlnll AjjmuII (j-a (_pajaill 4 iM ■ >.a't 4 jj,,.\ll 

(jj—*ii AjIj 4jM . >.all Ajjjjiill . \o _jL-ajl JjL=o < A^JVI 4^ljLa (jjiaj Jl 

(j—*11J J—JC jA laJ oi^all L_Uk. jpuoj IxAaa. Ijjl till j jl lyle. 

AlLkb (_jli 4 CjU.j _jjjLjJLi (jLljj Lu3j . ^ j] jj£u]l jjjiull Aa-nj j 

I—lak j—3 >jj 4";_5 jl jl —a Ijji’ AjSjjxVI STS " jjSjll j jJaJI CjLJ jS 

* # 

4 »j<V-»W Ij y Ui~'l l ^yt V^J3 4 » j < HI i ' ■« Ajjmll 4 i J.,.*'U loll A.« 

l.ij >a AxjJall _jjjLwJI (_£jj tl ijliuj lil t_iA j tlj^^jl A I *■<.* 1 a jLV.L 

.A4A-4.1I j (JLiaJI (j-a JS f^ya £\i-n jjc- j '■.‘iU. 

‘Cybernetic organism jojU-) jil£ jjjjL«H" j 

(jjla^a Ajl LaS 4AjC.Loli.VI 4'aj’a-*. 4 J j a^ jjLSLII j aJVI (j-a | j4aJk _jA_j 

Jo=J1 o- 4 "^jljU" Jl AuailLj . 1 £ “\ jljU" JUA 

4 /il^'i 1 ^ I ^ j oVUoa>yi wjIjJV Ajjlaill *Lwil jJiil J 

. c ~kj \j) j 
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SijLuJl fic. j*-kjj JuLu jl 4-LLau V l^jl jiua ‘cP^' (^^uiill 

^_ifi (jl Laa-)l l$J ja j£lj • frLaill l-g-ia (j-Aj (A® AjC . 1 <n> V' 

4 i jgJLi I <u3 aLLII (_5 AaJj j^Li. ja m l j ljjjl3jto. \l . - i > ClliJ 

^cjJal jjll jaj . AajlHI jjialjLiiVI j j_jiliiJI j Aiill ^^3 lA^L o.j^jail iAjjjUa.II 

l 

jlj u ^3 4 imlaJI Ajj^U AjjjuILi Jal jjall j l JauV 1 <ji j*iaJ {£ jl _)!■& (jl 

c jal_ 4 Cllj CllLLuflU (_jic. -lajju ^ iS.Li.la. Asl^p. LCul IguSl j t^i*JI 

aL _mj I_$ 1 *Jj jjjjLuiil ^ jl (^uJ c-^jA 1 “^Ac 'A j' 

"'-v ‘AjLu S-llelj ^Jiail (^i Aa$!iLdl ja £• jj ' jjl jW (^j AjjjuIL 

1 j -s. j f-lei'll ~^ 4 (JjlA. ja tAj^Jjll AjjjijLoaj AjJjSill Aiajji ja (j aiia - lj 

.CjAjjjjUIj Technoscience ^ j j"A 

V~<'1 \j] 4 i. l'*1 1 1 j | 3 a ~ * -qI I ja 3 t AjjtjJa Lai ■uii'vl < —iLlil^il i—ul^ 131 

ja S jiiua 4 jallc- Cl . l l m jlaa (J!iLa ja jUaaJ l$jl Clua S aSjJ V ClLuLLlI (jl 

j£l_al j 4 La jl ^ t jj-lalia (jj f ji oa Afi-jaaa AiuJ jj tjJxll j Ua.jljjSjll 

Cel JaJI ^ —S £U—aj jJ—II "(_j-aJL*JI f ^ K a i l" (jaa. A (A 3 

4 - i iL.1 S_)jia AjaJlxJl Lajl^jSjJI jAjj tAjl.laJ 3*J La ^JIxj IjjjS ( 5 *“'al l j 
Cul—ajiallj 4_ia_ul jLw«VI CjIjIA^ 1*'A I J-al (J£ (_) **> '1 S^Laa^/l tj^ 

. Y ^ V :Y <W "jjljU" jjlSLlI diUIJ a£ jcdall 

t_ij *J 7 IU1J (JjA -' 9 ‘l 5 j'j'-* (jjdl £ jjJjLall (jl 

Cll j djl_ atsulL 4-LaaliJI Cl—jjpiVI CllSfL ^ (jV 

,4j 3L*JI oL~> jJ jVvil l 


JJ 


t ^j*y 1 ^ii t^^aj ■“ j'^"'j j_jJjLall 4 nti LiljlLl Ijlj 


AjjjSoII clllijjdl Laia tCjVVIj (jl__j44iJI_j jLaiLl 4. ajIsl l Cllj_jAl <• I^Aj 
( ji&j_a 4 -v Jj j a j .iiilj j "4.j»,n)-»H" j VLajJI" j t^ Aj* nA > al l jLaj 
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41L-OJ (_jLa ^^Jc. (_£_j*aiil jL-all ojJ3 ^»Ac. o-liSlll -L»aa (_j*u] .^ja > j 

Sj — >-tilx.all 1 m , ,i^jl r. * 4jj j j^ya Igj l iiS gj 4 a L. U 1 ■ >ij ) j t| ^ic. 

^jui _ill 4JI j _5 -jbilaJI ^a i^l^lbt ^aa a /j . .. 1 /j ■ ■ 1 . 1 'ia, v^ j 1 

A —1 jxJLall "I—ji" _J| ,jjU tlijjli oik 4jll£ SjjUallj (jjidlll j ojl.imll j 

.1 .r ‘im, "jijLa" 

(_S—£3 4jjAjui <L-aJj tlgJl£bil oJA*lo 4 jSLuo oLa. ^_jj.ijL.all (Jloj 
{_pajl —*j ^ ■ £ 3 t villi j . A aj ^fl ll 4j_j*iull 1 jjba. ^ja jp£l _)_>aJiil 4alLa 

(_pajl—*->J (jjl-alill j 1 —£L±a.VI fJAUx _)&j j tllllillj oAa.1 jll 4jj^JI ^jklLa 

A. u ~!*\ II 4 alalll 1 “i"-i~% 1 ^ilSjjjl ^Aj 4 »j,' Ul 4 * -v l ya ^3 di! j -Jja.j o_)£s 

.4llOaJI Axj La JK.*I j La^JI Julbjil J ^ a\\ j 

g II 4.1 il^^1 ^.l*jj tbajlj'i^'ill j jJ*JI 4 jaaL "^ jljW t—Sjpoj 

*-—il J4 <—>1^ "4 IT" jj a c j—a. Lp^ 3 .LiLa. ^ 4ja,j]jj£lll jjxVI ^P 

ijiC- iso's'll! ^jJI 4-La.lJu-all 4jC.Lala.VI vAjLiLiJI t4jC.Lsla.lj 4 j\ jj£j 

. L—A jlljj i'll jjfrll 4-u£j vliajj . tJLala V J ib_? ‘ '" ir - < _!^ * * 1-g-l (jail tllLijk 
ts^' U ' 1 '^ J* l "jJ jV ^ C5 3 W^° ‘V-S*-A*" 

(j) J -4 j_jj—L jaS j—J_>jll l^juvla^aj ( jlll «.liLVI Ij laJ j t4_mij .jc. ^IxJI 

^^3 i l . g L< JjlaJlj 4-ajlill ^laJI ^yaj^a3 ^g.w’il 4 .--.a ,^' “'" 4j-a3 

4— l*H il l —lc. |»JI— C. ^ —1c. 1 — a _j »M I 1 I il ^OiiU j t lg_a.lal*jji] aj3 ^r.i.gj 

lllLa.^j^JjLwill 4 . -1-i 14^JVI 4 .^-ial 13*^ 1 J] . W 4 q L> t ^^ollLui . 'N^’l l i 

j»l Aal—uilj L ll £Lajlii —1 I . LliLiaJ Lia._jl^iSlll j^i_i Jlila.Vlj 111 ^ ■ ■ , *' 1 
. ImoSII jl ^ gal l j jSJI ^_ya Lij^^al t_li3LjiLl Lia. jl_jlSlll 
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uiLall JLpJI 


A _SjJoall C ) ~ ^ J i^^olaJI JUiJI i_llj£ yA Ac. yayji lilljA 

■ "»'K jJ — AAiSJ Axolc- ilila.fJ-iSJ JjLallj ix ^j‘^ 1 ) 4jxJ*JI 

< 

ll_gj J \W ^—i tilal! ^ 

iH ard Science Fiction "f j_lLa)l ^—«i*J' JU=Jl" aJc. LjUal <a.jpJI 

^ a ^—alxll Jl—jiJl .Ja 1 Aia._>*]l (_^) t J j_jL ^jjIj 

ifJ aLJ j^kll JWiJI yoy-aj <>a^ajj U llilcj .^UluaAiJij ujlmxjjVI 

— JUJlj — . '7-r- ‘Aj-oixJI JC-1 jillj (jc. aL^sLa dlLiSlia 

"^Ul f>lil (_^ ^ f j ^ a i J 

_j ‘HA) A^Laj S ^ -CH J’j” l> c^J*' Ufk’ 

. j jlj f I ' 1 V 1 ■ .i t IajLucLi V- ^aflll 4 rt->\«o Y * * ^ 

(j_a iAjaLJI ^C-ljail (jLli AiLJI j_5jaJ f JLiiJI 

IJJ i«.\ jjjall —SJ (3—1*JJ V Aj] u_u^. 

SjjJi—aJ fli Lo Ija&j) LS -ai*J' LliaJl (_j3 AjILJ CjUUjVI y* AjWI jSlojl 
a \j w ^<; M La (jUiu aL. J ujLJjiiil JL<£ t(<j 

ft..,. J&lj ‘AJjSlI t>» (JS^ill ijlA 3JlaSn iJjJaai J*Jj . JjaL^xll ^ 

j.^UaI I i"t_ij>aJjall t 3^] H (JLaC.| J t"lil <J" J* ^ 

JL—iaJI (Ji a-a ^ ^uaLt^ali J-a'j® y* o A£1 a <H t —1 

" jjJ jhj jLu.'jli" j Stephen Baxter "LaA^” 

.Ken MacLeol "ajjI^U u^" j Aiastair Reynolds 


^ If. ..i" il (_jLa <jllj ( j2 A^La 4f joLo)l (JljaJI ^ AJnj 

ja till_iA j .AjJ jLu a (3,3 aj (Ja.1 L>* A^a j*^aJ ^ Aj. a\c . A^jIjjJjI 
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<jl>L_^L jOSu fkll J VI jill *UJ J£ ^ JUJU 

<s—»-bjaJ! si—4. !5b <illj J*a Jufll jj*u <jj j iLa.^]jj£j ^jujj 

iA ajij V J—2 Uij uua. ®Uj ^UJI j xiy I I t—£3jxJ ®j<bj 4 jI!Lu 

AjjLs Cjljjjij <ji flu LuSJj <4_U uJLLj J UjJ J.-,- „l t 

C? j'—r^' <iLa ^ - jxVl V j .aApa. La.^jljjSj oJjljj J^U. 

ill Jij— i=J <—i*-=ai ^1 CjlSjaJ] Cj I Jfiujij J] - .jMJI 

ci^-iii ^ (3—jkili J cjj—ijJ i j a^ij (CjLusJI Jjw-.j 

0-iA JS U)j3a. 4jjl£J f jiLJI JUJli c<_£|^J| Cj^UjIIj 

JhiJJ oau t ^VI ,olj . JUJVI 4fc J* J*u fkJI jV Sjj-Vl 

Jia .AjLSwII CjLa.j]^j£i]| ,j* 4c.^*a-J (jjioll 4*i®lcol ~J-'MI (^ttkll 

^cliwa-JI jl-aiVI jl-Sill ^_i djLU, US Jij- ^ 

(jUL_iVI ^ j ^c-U-a Jji L pU 3 ] <> 3ac Jis «ilL, tCtfL-SU 
C.U=1 ill ^_a (jljJJI Jja. CjUijl, lillj £^1 ^ 

0^1 ^LS jii 33 j tlj* . JaiJI SJ^Jj 4-w^,t,ll CjIj-. j; .^ ) Ij 

f 1 — & <s* ® J-® JjV ^vr Profiles of the Future "JjaUiJI j j; . y • , 
j l^ vr g —-3 uL-tal^ * 1 ^—*j £—« yljci 33*1 v jl.SU JLj t t ViY 
^»lc ^ 4 jLSUla]| ^Ua_jj]l u>° <c-jAa-o n iilj!ilS'' 0jj| ,^A£ 

n ®jla^ cA Aj 3W Spring gu*jjJ' t_>L£j "> ^Ar.-JjUj ^LSj )Ut 
(/-ill "JUSL jiiU" J ®Ui£U jiull .a choice of Futures 

<4>)L£ £-* (jjUj ^3j) .^kil JUJI "<ilJ^S" 4 j^ dyjjll ojLucl 

,Y * * * "Light of Other Days >1 jji" 4 jIjj 

4 — 3 ^ x ' ^ W 3 >^ blj3lmJ I (jc. 4 $jUU CjVLU 4c. ^la Jia 

. Y • • Y jj^SLi ^al*J| JbaJb 4j 
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JiL-ik L-aj^ UalU - gr^' '4 J ^ J 

A^jj Ua$-a Xalc. <jl£ “ jbl jll A^jl JU^ Ajjljll AjaIUI CJjaJl 

juji J&\ * j-Sfi ,*i'j <A? ^'jj 1 ' ^) u* 

f 1 ■Z'.<\1 A^.jAj "t_S jaaiJ (3^u]’ £ J=kJ AS3 ‘A**J j Aiaic- A. jqiA l t _j-aUI 
a', j. ... ji.?, j) 5 ■., V.< ' I j, CliLijJaLjll j^3 " JIuiSIj tjiuui (JaIjj (AjjlaJ 
jj-S'j (^*U ?L-C. <J C.l*Ja3 AjI j tVU ^ Ajl Jl Ai& l£ ^ Aiiijl' 
^ A_*^U <y> J J1*\\ ^ 

.A^jjjVl c.Liaill aKjj cLbill pbjja ^ " j^yij >-Ji" J*«j 
ftj_& J A»-> <». ‘<_A_&il *V3$J jJ^J <jbjl*^3l 

.AjaA^I <_>a ^silc- AikjA ^jic. djbl^JI 


fJjJl 1$1 a gij fkll oUj l*iSj* ^ »AA 

jjA elolxll Jo^J .jUVI <> J& gij ^ l J U-& 

J 1 r. .., c$jL_&" A;,zn l'Xia (AajS ‘(jLL&ll 6AA ^ a}jLA\ 

4 _<"■ < j^.-i " ./.Ktl Foundation ls * 

CjL_iIjj aLAmi ^ jjjJ^afAl ^ba.jij;ull f^aj g^i' 

(Clarke and Lee^i VV^’ j^Rama "UJ 

j_jj" Ajjitzall (IsUjjll Aiului ^ Vl'iU iiL Ajj tLjaall SaLjj (_>"Aj$-Aj 

^ j <(X * • i (^ V ..• (IV...) ”J^' sit£li Manifold 

^ 9 "(_ij £]ja (_5jjaJj=k" ftLjaill AjIj A*zaj "(j*ijj£ jjaJja. AjjaJI 

"A—.jlSla" ■/ “. ISM Engines of Light triology ti:L_uSU aj^Hj" 

. 1 c A \ ^.1_aj jlc_kAa (_j _ikbj .MacLeod V . . V »V . . V* t Y . . . 

jtUzall Ji »jail (> VAJ Aj>o1c. A3jxa ^1 \&a (j jSjaAj J-L^lj 
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«.Lja_alt CJl jij\ <^3 oJjI jll lilt in-ifi ^ t l jjls <(JjUu 1I . j£-all jt 

i nKtt Night’s Dawn ’JJlt _y*£ JUaji Jlo) ^Ljaall ^jsua jc-IjS ^ 
l' 4 i l j^j _] 4 ij jjja. jl u_0 55 5 u__0 5 5 Y t \ ”v ^jjpLolA 

4j__i_<al jit Aj OU jj jliijl lilliSj i i nt^ll ' ^uullS 

pj—A JJ ,jjjja.l_« 4__1 j3j (jjSja-all dll^l j-lll (j-« sla-uij jpjjjaS 

j^aLJI JLiikJI ujLjI jj Lotj ._^JALaaJJ (_j^iL_ixalt ^Xc-')l\j 43liijll AjC-Lu-a 

4__La&! 4-ia.^l^jSjll 43^JL<all ^ya ^j^Aill 4_LaAl ^ J il ■ 44 1 Lo oAlx3 i^^lLoll 
4 j^lSi (_^ajL-ta2k ctlU^a i JLk Ajl ^-lc. j - 4j jjlalll <1 jjlr.ll ilAiu^al^o J_j2kj 
IjjjSj (JUajVI (JS t." iJ, —h i^jaLoll ^g-ola i t (JLiJt CjU jj Jliajl ^ (_£^p-l 

(_]SLuuJI J*ljLill JjUjjJI iJjL^aSl tg A-lDUix J I /)£■ JlUUj t(_)La.^)ll 

.0 jLi IaaSjjJj jjixll ^jC- 4_j.'ulV'lll AA.j^JaVt ^-o LaLoJ ^ > >i«a*» K-liLaj'Vtj 


iN >-n. ijj^aa AA ^3 LxLaJ AjuijaIa i^Ltll 4 _oj 3 ^_lc- cliLVI aJLumj 

C5—4>aUJI (/j t^Lj^jly'itt Aj&jjllj ^JiLJ ^aLtll <JliaJI CjUIjj ^uijj 

< 

I c.^-i jj jjJiLaxJI cll!_j.23 jJaLu ^LallA^I (Jjlio ^^3 l^Ljaalt aliljjjl Ifriialu 
4j_jjfcA3l " jf'.X l i jjiu mi " 4jl (j-a “OlaVt Aal jA Iaj ■ «AvW vlAliJj ^aLjLo 

I Lallc. <_l«*4 i —y*> 55A Moonseed "^j-oall jj3j' —? 

<•- 1 <Ja al t kilj^a 4la»j 'a'*_^<»alt ^ys t'lluc. ^Ic. 4».<alakj 


. 4 i-s. jt j '-s. Lkajt (_jA J "(jja.'' flAl^aJt 4iaC- 4 t j' U> p -4 jll^jji 

jjjiljSt ^^3 4Ja-ntl Aj^aalt i.,' T.ll.ljafcJi 4 >^ir> a"l,a j»LaVt ^11 jia. dJLo 

jj! lI-uS Ia^ S^lILo lIlmJ' : cJla j <^.jiL<4 


"VtjLo — AjlSj jJlu Ija .UIxaI jiiSI 
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^>*\<l l (jlc- ft A*l jp ‘ l-$Jj*i3 £• ji jjP Ajjij'./i]' ^j.il-il li iB" (_Jj,a 

frl-4iuu— II UixV jPjj jAj i" jla." b jdlax ^llc. jxSIl jT : jLlS ■>. 

."(J^li* Pj2k.j j»P£ ( _ Ui.nJ 

ljL« idJLuij (A i • SVj ^3j Jasjj Ac-jliJI j^LSV I * i ~^ ' ^Jl ijjjLil 
I—giaJj .l$_JC. j£jj <miI jpllj c^jjaII lift (^3 JjA.^II ^4,1 aPA jl” 

.i__b"’^ -"" jxj j*al] ^gjjLoiVI j> % II 

t 

O' 0—° fC-J—" ^ .* >1 ^ ) jxlll j jA .i. a ^jic. <Jx»JI jl£j 

‘t jV^ iS ' *'J-Y 0^' ^5^“ Cl3jll jx jjjS 4jpJ jfb jj ”(jjjA" 

<_i A *-*l! JJa > ) j* P^bll AjIc jl£j . 4 j < \jV~ ,:j jjxb i^j 3 jll ^Jaxx jlxjxia jl£ 
‘'—O' J ' j' tr*" AJj^' ‘■bLJjPlL ^Lall <xjjUI aj£a.VI j (IjlPxxlb 

tAjilui—II 4a-iiVb Cil JJ—Lll jjjxjj t^jijiall ^blajjtfl (JjUa " jg 0 jjx 

AjaAmi —II An AVl t _ s ic- Pxliaxll (jlaJxjll jjLiSj t^jiuill aJjSJI j i j l g -v j 

4-^-mix 5-MiljP (jj—aj jl pljl 1-«£ tiljl-jjjjjjjil Jajji_ u jl g-=kj 

I PA Jpx j»$JPl J^j 33 ^ jSJj tdjl jjJI jjjo-aal ijlilVI (J P t_ijfLuijj£judlj 
jl LaS tAjjjl j^x PjPa*. jlmj ^ jjJaj (J5L "pjxjjIpSIx jlp" plil P3j t jlgjaJI 
.4ju>aj jxall ^gJI 4g jl ni.nil ijIjjSjuijjSja]I jS jjPmoj P3 jl£ 

a jji—3 jj jk > ^> jx a jjxmcj ^Ja3 ^jlc- jjjjJIj -tig x LI " jpa." 1 Jli j 

■ASjjiLoj P*jj o j g i r-iin a jS < _ S J1 jxiiil Jjaj P*j dljj^j ^jjll iAuljVl jxall 

ox. jSl_! Oip^ ps jj£j J Pjjli t jxSU Ojp^ pS JSII jl^VI jl£ IpJ 

i—Sj—xj jl I—lilc. j .^jjxll J (J jj.axll (—iSI jS (jLo iillpS (JjjSII ^al ..1-sjUj 

J—iJajxll A i nl jp] LojjLa I j»jj)-i LISx jxkll P*jj , iPlIj jS t 1, ' i- a 
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• * * * • 

a_>xixx3i Aua.jljjaJl till jjjilll JJuLu (_pajVl jLaC.1 ^ j)_j2.Ix p jjJqjxIIj 
.• X ~ ^ ^ *1A jiiljSjJjU - (j-li) 4_)xill jjij 4jLixSl (jailmj 

*v j i jl t. j -n i 4 _i1a -lx _jl ^taJI I La ^3 AuxxiaJI Au_jgJI uiLSxol *iO (jl 

j ! jj^JI (j— 4 (jjiil (jJJ jl ja. p lux lluaj Lull Ajljjil ^Ul J juiLuI I 

_ alloil Aijxx J 4(331“ J (J*-“ (jJJ I jljst o jluC.1 lj£ jx Au£]j .(jj3j la -xll 

A -l Jj LaJit 4J*3 £X l"'■ l lx (JS jl 4* ij->. > S4ul*il AuaJsuu AuxUI jjxVl 

A—djjxll ' ^lla. ^_II I_JjS jj£I ^gJI s_jHyI jA jxall jx a ja-ixj 

Alxlau lx (JS tluuxi .13 " Jjj-n-" j j£j (jl (jxlaxll jxj . xll (jjalLuIl J 

aj_ a l$J ^ jjLliI "jjW (_j3l Atala. ^ Cia-uxa l (gj^- ‘1?. jljusJI (JxljiI (jx 

P l*y I Jjax (jx jxkll j jlx (JSjx tJljC. I II i j Aul jV I (Jjjxalilll 
AijC. IA-2 j (_gi ( *_laj UU.I j)l di!L£ l imj .13 j ( jil jll 0x1 jj .gic. (jxi jUI 

(Jxax (_g3 IaI jj (jull Igxxai a j. 4 .1. ^1 1 (jx £31 jil (gi ajja.lx^ jxkll j_$a_ixj (jx 
cllA AujWII Ajj^JI tlilfLixlip ( j ri S n u j .i—iHll (jx IT’ A-kL^i ^ ("(j jili" 
A ,, ixift 4~‘< £._j| j 4_jJ tlua. (jx J^iaJI a Lai (julll (jx jjj£ Aj jauxi lx 

(g-?^ J I j ■ -' 4 Jjxlj IxS 4(jjJ I L—l^jLul jji JJXJ 1° IjJlSj 4 JjSjll 

4__jxic- Aj.x A.'. Jl__aljl V] l-li^ AxgJ) j)lxj Vj 4 U..,jll JjUll (JxJau 

> 

J J ^ aJI (jc. (j jla'll clxlxJI plij (jx AxiaS A »i/nxll assail jg Li~i j . Ajj^x 

ejJjui_II (g_3 Jj_a_jxll (j jl jlll ^iC (J-jxaj ^vx Ajl jl .^l^jill jjJJj f - > g u 1 

|»_ A l^ill e,y j$3 4 jluc.'yi (g3 AjjuuaJI Ajj^JI (_>xlj-ul (gic. ( gUOxJ I j Aujgxll 

.d.i'Al (ja. — (jl^VI (->3~i*x (g3 — 

till_■"'I ' ..'1 .-I 4__jl^j3 U'l (JjLau V \JiuS\J (jl liLlVj 

j_nxil (jx (j^Ij 4 A la. jj-^l l t- - i\ m» II ( gjlxjSJI JjUMI (gilt jl Aua._jl j)J~nII 
1j 1 '_S^ ujj^lall (jl ^ * «-n- ‘a j^jSuxII jxx^aHII (_y j . ' .. '41 4 L 2 A ^ LajA jli 
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j »a —J-J LJ 4Aa&! ! " 1 ‘ ■• J j j»1 I i ( J^. j 4 a ' a -n. j| c jlajV| 

(jLaa CH 3 - 1 ^ (4jJaJ (jl (J jn-> 1 juJ l o AA> (jLuo ja j£]j 4 AjI j jll J-ll-iaJ 

(JlxiJI 4iia-j (_$JI "(jaA-lail (__jjVI" jC- ■- a l'A. ■" 

l^llac-i (_U=o ^_i]l Margaret Atwood "Jjjji ilujU-jU” JjSjj Jaa 

i _ s —ai*JI Jl—jiJl j— C >■ il'iV) l^j£]j joLJl { _ 5 ^oi*JI JLiiJl j>t-»l 1 C- (j>i» > 

Y • « Y* "(iLjSj (JjSjj jl" l$Jjl jj ^ ( a .>ul j) Ajusaj il)3j]l ^ j» jjlall 

t^4 Jmllojl 4 ijA ..ill j t-M'n j m! »-ill j f J(Lll ^ alujl (Jl jA II 

(Jj — a . Jjj-Jj . dll JJ* A~ 1 J ^IAjI jC. 9 jLlC- l5 -o 1*J1 (JUaJI (J4 JJJ& 

.•L_»J ja AjljjC- 1$j 3 (jjid (Jl jc-j ijrLslI (jjVvi4 4 (jjala-i ;_>*ilil 

<a njjJ cjl_a_jli-JI (J_Slij IjLa (jjaLu . Ijb±k lj£a j * ■ >»j 

.JLia jjLA} jjA JJC- Lai j .SUJl All ( _ s Jc- tlajJI 4jjlSLal j 

4jl91j 4aj«-i . IjJr. i**i..ijU *Y • • V "iJjjSj (jaSjjjl” Lai j 

. (JLiJI (Ja.1^ ja 

1_al .4_ jjUxjS jl jaj tijjI jj^a tilLiA j j£j 1 *'" r - jA ^.akJI JLiJli 

(JxJI 4 J 43 SII _jA^aLl*Jl JS ^Ll3 j3jjj LaAic _j^£ --5 JLiJI 

^—Jl j—i.^aljxll (J—£ Ajjj iilj£*ajj . U La-Jalj ISjjia IjAaul Alij .^il jjl 

V l_Jj "C. U A aja* ^Jlc." J "1 <U£" ^‘l ^ I Iaa jc. CjJ*4jl 

L_*4wjI Cllj^Ja ^^alxll JLiJI alibi jj I.1C. LajS ^jjoLJI JUJ1 <—4^1 
.9 J jl- ill 4. ..iljll (j j,, ,_(« II (_^j _ 11 jl J la (j a itlil j'l j s AMI 

. Y • • V: £. Case and McDonald " JLj^La 3 <j*&' 
(Jl— j^JI _j jjt'i -sTij 'jjjjl" 0g-La ^LjI 1 nlc- (j^jSj jl (JadaJj 

ja e-l_^all ( -vb>4J V J .^»jjall ^ -alxJI (JUiJI CjUI jj Aillajj 1 " jj^j-aaJI 
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j f- 1 *' .* ~ j (AjmIxJI (jLkij 1 j w o LuJj ^j ■ oaa 

Li] (JJJJPJ .A_1 a 1*JI 43_j3ua]l ^LijJj AaLvIaJI dlLJVIj <_isl^ail j 4-1 a 1*JI dlljjj]l 

AjL&LuuJI i"'l^f-l ViII (jC.j J if),mall jC 1 >^i>«- i5 jSLJI ^-alaJI jJUiJI diLLiS 
l a h-v* N/ ^ ft. j t j*v ■»!' .Ldi AjIj)ln;ll dllc-1 _^j-c»]I jC-j tAj__^uijl] ALaJA~oII 
l (Jla. Ajl ^ylc.j JUi-U JlSjiiVI tjc- jjlaioJl lAA ja I Jii£ 

jj £ {^ic- I’jJjS j£jp ( ^ ^1*JI jC- ILbjl UJiaJ ^$3 

oJj_^y-all dll jp jjJIj tl^jUij AjalaJI A2_)JU<JI (jj i)ti AjSjSj (LoJlc (jLoui/l 


l A ■•v li j* <3 j_JI < •*»! .. -<A ."I AjaIxJIj Aja .^]j i^'iW j AdvllxJI i_ul " jjj 
*l»I I (JLliJI jjPJj 4pa.li ja AjjuuLsjjII j AjilaLull lg J)> (jJJj 

A d^j j-a ^laJI ^jjaoa jC. Ajjj .indi ^ Ajllxij iil jLaJj l^alx]! (Jja. Jplall 


J ^a to^__u£ ^-l^j ja_J LV® ^b«JI pLoLcJl JjjtJ < sj£j .jJUll jiiu 

J_ic I_blj La£ Li£] .AoalaJI dilc-LaaJlj pLoLtil i_a5lja] jia»a 


~l»l l jla 1 4_iaixJI 43 jajttll ^bjl 4 jaj<j A-i a laJI dilc-LaaJI A.jSjS Liwaaj 

‘ - bU lalbi. Pijj — PJ*J .la. Jl — (Jl jLa ^Jplall ^^aLdl JLaJI J 

I Jil_j tlalaJI 4 j 3 lilLoJj iaj3 Jp£l 4jtJ jldaj tLoPila laic- 4j_j£ dua ja 

. (Jal J ^Luajl 4 j 2 4i_)*-a]lj ‘(^j3l 


:4_i^UJI 

. i “ il a*M A. 1 1 j *. j 4 J ja. jjJjj I.Vair a Ll^P ^oJUJI JLdJI JSjuU 

i*i i-v i i ^__^al*j| JLdilj ~bl l AS^lc- ^2 4-v • >«1 J JL^ajl bai I n^ajj 

i-_ > a»"i l__jj£>aJj .sjl£alj dSai. Ac.lj>^ ^ ^laJI j^Jc- ^^-alaJI JbiJI 2d*j 

jjill ^ A-aPfijj ( aI*JI dll jjlalj l^iaLujI j jl£aVlj dilSfxil JAJXA 
d;jl j_=JI A yf r ' ^ j3j U-a " jdd.V| PjLall" oldj JJJ*J <^3 iJ*Jj) 
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.(13_ A I.lia. ^La lAJiljj]! 4 m,1‘ig II l jC- llmlj 4j j£ Jj (4jj^ill 

Jail—Jj 4 io ■ „l Jj_a« ^g-aLill JLliJI jl jLuC.'VI £-ilajll £a 13 a 

cLla ill l^j__)j!' j tilll^uLoJl ya (JS JiaJ j .4..U\1».11 t' jj| djlc. ya 

tjjA&Li all JL_al £_a La Aa. Jl _jlj 4 j 3 t ^1» II (ja La.3 j-aj 

J—JC _J dll* uijaI g.Ljaall IjJjl 4jJJ Lai . (JiSLuiall (ja jVlj 

<■ j . l aa j_ yi} * ) JiS.* —*1 lilij^jjLudl 4jjj_)j t Lla.jlj ’^'ill 1 g aAj.V\a 


4 , Jubila i_ial ya (Jill 3 (Hlbial^a jja £_lu LoA^l£a i^^cLaa ijLi j Ija jl^j£lllj 

(_)l—jiJI yay-ai j . 4_ial*JI 4j^*_ollj 4jal*JI iUlLuuaJ^all j pLclxJI olaJj 
J—si (jJc- “ 1^13 (Ic. J^ioUJ J UaUaj 4 Aa^jJ ^1x11 (_}I$A jjaII ^ JaIaII ( ^ .al » .ll 

(J— Aa yL\ _la ^ II ^ _ai*JI (* 1-» ill Aljial ya 4j«_slj diljAaJj (Juaj ~ jj-lSj 

(J>l ~v L)-— 4 1 _ SjxaJ) (Lp-jj *^11 clj_jj3j 4 jjI j^ll 4 jluA1^JIj ^^.jl^jjSjjjLiJI 

(jl (--tlj—j£j 1 a^ i Ua y.j I l-il iVi ^»U 11 C- j3_jliall ^aLtJI Jlj4. H yesy^aj 


J_)jjall )3 a ^j3 j ya jfl LS^ - • < ^A..>'Aa11a IjlaJa J3 ^galxll ^Aslll 

(.rilc.jj>a all j\ 4 mljm_II 4 Li ml y -l« II aLa31 1 _ 1 ' ■ 13j_^£s 4-Lol^ 4a. 

taA—Axa 4—S^lc. IjjAl (jl ^alxll (JLjiJ! ^ja 4 -^aII ^1 jlVI Lil ylll j .ajaAll 
JjaJj . Jjg->all j 4 jiUa1lj 4j.il-NjVI ya -^yya 4^1x11 £a ‘ l^jlc- 1 oh-J. 

l»l' ^ jjjula SA_j^._ja 1I 4i<il*JI jl£»VI 4 j£Ij ^gJj ^g-ainJI (JUaJI 

(Jaxll ^1 ya ^3 Jxillj ^jaj La (jLuij 4‘Lil-J.II Uli^jua (_ja V 1^-iSJj 


^g—al*JI (JloaJI (3113 ^g3 Laj f^aLtll (JLliJI ^3 ~1» II JLij j .4 aoLl1I 

— 1_ja.jl^jSj 4.1a fjyu ju Ajj-dl (jjAia-a (Jla (4tU a tliLill 4g- ja-> a i^jiliall 

(JjLuiai^aj (Al^xalL alal&j (llallc (n"( — IjLiawl 'Li. 

~ j a ■ ' J 4 jjI 3 ^ 9A aj 3 jA £• j^llaj i^_*li_al! <•■! ■ iir.l a AxiluU 


. f -» IV.'I 
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(J1_JaJI CjLjUS CjLjjW a (ja golj Jja-a pistil (j-a ^ j^ajll !i& 

1 V'Aj» x ^_It — jjuS -ii. Jl — CJJ£1\ aj A AaJXJ — Ujlj LofLa — ^^-alxi! 

ajlA 4_i3 (jLlxoll tdllj ^_ya ^JkYlj .(JlaaJl j ^ixJI ^jC- 4 

jc—a oljj ^ill jJ*H ^j-isi-o £^<u (^i]l 4jljjll (jljaj -j] t tm . 

J3 ^LuaYl ' * * jft »■« (jY • Jrtu.udl jjc. Lijljljj iljjjij -23 j ^aLtJI JLiiJI 

- f- 1 ■ >»a\ l i al AK.' ..il jjc. o4jA^. ^ax^aa c-ljj lijY (JjuI j t 


:^5UaYl i> Jj>13 

Cultural studies has, in recent years, taken a close look at some aspects of 

science fiction, particularly film, although there are very few texts that focus 

specifically on science in science fiction. However, the following provide 

good general introductions to cultural analysis of science fiction: 

Bukatman, S. 1993: Terminal Identity: The Virtual Subject in Post-tnodern 
Science Fiction. Durham, NC, and London: Duke University Press. 

Cartmell, D., Hunter, I. Q., Kaye, H. and Whelehan, I. (eds) 1999: Alien 
Identities: Exploring Difference in Film and Fiction. London: Pluto Press. 

Hunter, I. Q. (ed.) 1999: British Science Fiction Cinema. London: Routlcdge. 

Jancovich, M. 1996: Rational Fears: American Fiorror in the 1950s. 
Manchester: Manchester University Press. 

Kuhn, A. (ed.) 1990: Alien Zone: Cultural Theory and Contemporary 
Science Fiction Cinema. London: Verso. 

McCaffery, L. (ed.) 1991: Storming the Reality Studio: A Casebook of 
Cyberpunk and Postmodern Science Fiction. Durham, NC: Duke Uni¬ 
versity Press. 

Seed, D. 1999: American Science Fiction and the Cold War: Literature and 
Film. Edinburgh: Edinburgh University Press. 

Tudor, A. 1989: Monsters and Mad Scientists: A Cultural Flistory of the 
Horror Movie. Oxford: Blackwell. 

The following audience studies focus on science fiction: 

Barker, M. and Brook, K. 1998: Knowing Audiences: Judge Dredd, its 
Friends, Fans and Foes. Luton: University of Luton Press. 

Penlcy, C. 1997: NASA/Trek. London: Verso. 
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Tulloch, J. and Jenkins, H. 1995: Science Fiction Audiences: Doctor Who, 
Star Trek, and their Fans. London: Routledge. 

Feminist approaches to science studies 

Mayberry, M., Subramaniam, B. and Weasel, L. H. (eds) 2001: Feminist 
Science Studies: A New Generation. London: Routledge. 

Cyborg theory and cyberfeminism 

Haraway, D. J. 1991: Simians, Cyborgs and Women: The Reinvention of 
Nature. London: Free Association Books. 

Haraway, D. J. 1997: Modest_Witness@Second_MilIennium: Female Man©_ 
Meets_OncaMouse 1M : Feminism and Technoscience. New York and 
London: Routledge. 

Kember, S. 2003: Cyberfeminism and Artificial Life. London: Routledge. 
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fHrfl 




W SjjJ ^id, UijftU SjS Jfc 

* oo-^tj iai ji 

>>U rr tsj^iji asuji ^ , 








,j_c. a j^iLui jl * ^ > j“ 1 .' <jL=»-J V Ajl l-jIjSJI 13a ajIaj ^ <Jjj£3 

^ sl^a * ’ jC- a^^^all A^-al)l s3a (j^Sj (jl (J-alj . ' ^IxJi La JIjjui 

13 vi» ^ ,Ul la A Li’c'il l a 3& 1 "** r - *> J3 ^aH^a]l ^^3 Ai^ajj ^ixil 

<*-l ^-vVI (JoaSIjJI (j-a Asl'v^na ajx& < T J l a 

.elAfiJjxj]! i j-a * L.j.,,1 <c. jaT>_a ^Jj aJj^-miJ ^iij 3/ LaJ 

( al*Jl ijMm ^$a AjjLa-« (3>-a MSa jll 13a LlxlaJ 3/1 ^ » l1J t(Jl^ AJ J 

^ ■:-.! ■ ,i j . . *U \ Jxal Aj]j 3M 1 " il jL»A 'I (_^axJ ^3ij t _ ll"l£]l 13 a j , Ijxxi^a 

JX-S^ I (ji>_xJ ^ jjslj A jum ^ll £-lual jaII 4j^a3Li. J n-afl ]' 13 a ^gi 

_jA (JULoll I3 aj ■ <JliL» ^gJc- _)£jLujj .fixll AunLi ^3 t*l:\jll A jW<ii > u<il l 

l—$-A j (jU^VI ;> jS& yr* *-5u^j 

(ji AjUii <j-a (^311 Lj3kj]_jj£jllj ^ ^-Lillil JLa-allj J ffimol l" 

— JLsJI Ajtjjiaj — A^jljuLa ^C-l j-a £- jb j£31L jj-la.) .Ulja. (j-a jJUJI 
1 /. <a I Ml -v ■>• jL.-> l^_j| LaS "“ , ', , ' l /'‘""j j_g3 Ajjjill AlUaJI jLL: 

a£j1LuJI ciiliLUAl ^Ic- ^jSj _ja ^^a j .(Luljj aJax* 1I clsljjlSJlj 

^j—c- iAnti-essentialist Ajlj^bU aLiw a^jj 3UjI Jy,^ 3 6^ 

^ ‘|» A_ujIja! jA*-ai ^ jjiia jaJ {ja Ui£aJ AjSjS 

-cxS 3U... 1 ^ HuU AjjSaj <3jaail I3 a jaAjjj ^ jljjSjjjljll 

. ^.1 c'.ti Aj^a 3& ‘ a.^U ^'»11 JiLaJ ( x_31 JA v ‘iL'S^i v Ji Lti^ ial Jal3 
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(Jjajo jji AQC. Ljajl j£l j £iilj-all bjjxj 4jlialijjl ^jC. 

£ —aii^oli —3 ^ _LJ1 4 »nL> ^3 ^yuJsLUj cliA . 'j. 3 j-all I^A ^ya ^lxJl QAsua 

4_u! _pll o^A ^3 £_iiaJI 0 ^-ill j . l^Jt-iA^J j A oh-^ all ojlA Jajj ^x^aLx^all 

"lS -—^ Dorothy Nelkin ”<jSlij ^PjjjJ" ^ a*J±\ LJ 4 jLLa 

The DNA Mystique "lSjj —il' jUJi” Ug"i..il jj Jk Susan Lindee 

A j M-S11 A _3__)*_all (jj_ J A a N i »II jc. ^gjjx^aiij 1*^11 Liali .333 . 1 3 3 O 4 mi 

tI ag n 1 j 4 4_:j^ill (j^aU^VI j >^ll’ ijt> 11 j_jC- ^__>Aill 4jalaMI tJll^LiLalll j 

1—g-iV iUalij lj\.oa t "11 s~>\ 1 ''IL'7~ 1' JLi-a ^gk 4_ialxll ^ISill ;jl Lj.3^.jj 
(jj__j <-” iU V ' A"'-v VI 4 j»jiUi jliic-Vt (J^a X- 3 I a.3I_jik_j-all 4j»laMI 4jiliJ] <Laala 

J J_C- ^11 (jl_3 4 4^11j ^11 4iL_ial -4 ; r-U"^^l al jLuixll ^2C- j 4j,..\-^'1 

.33 j .13V I 133° ' (Jj 3'ijlj (jSLV tJlll JSUxaII a.3A t ‘~'.X<-- (.LalxJI lg>j.33 ^^jll 
jjjl—S jII j t4_Lajoi^)ll 4 ua1x 1I 4i^puall jjjlsj JJbkJ 4 ( x-aLaJI (JaxJI IjlA 
jij—ui^)ll j c^j-aixJI JLraJl ajj 4 £_jLi!l ^i*JI iA-lxi^aJl 

.<■ <«4 >^ 1 11 JJ jl3jJ a'vliVlj 4AJ>1I (j_JjJ>illill I'lUl-w j tAS^-klcll 

_A. (j—a 4 j^Ht 4i^jjoill jjfajiillj 1 _ 13a l-ij .33 j 

4 a j A Jj!LuL_j ^ lj jlnill ^11 Li: Jsliil 4 4 1 via" 11 ^1*11 Cj LlUilUJ JJ-<3 

^4^jall 4_Ji.l4 jalr - Clllc-Lai. ^ja Aoalxll 43_)*-all Luili C'AiTt. .l^ajjLj j 

(_>4 JJ^tl! — 4aL~> a — iili.1 Jxj ^kll ^4aj j . ^1 J)! I jj^aaJl J[Laj 

. _aLt.ll JLiJIj ^'Llll jj*ll ^3 j 4 4j-v ^'1 -k 11 4-LalxJI dllc-La^JI 

4 jl^j 4 'lj* I ia. 4 £ j' mi a (j^laJ jl J J '' 'tl ^ jSj ■ 9^j-: j 

4—dl&ill 3 c? A.^l_jjSj_jjl ill _) jiLaj ^Jl 4 4 t j>a*j_^]l 4^Lalxll 4^^)*-all TrLijl 

— ^gjA _^C. al_^jl ^ _3 (_Le*J JojIjj _^al cilli j ViVl ^>J 48 jm-hIt all 

aj_a 3jx J l$Aaj 4^,jall 4jau_jLi _)iljAll 4 ^jjJI 4jli!j ^y \jJI ^ja 
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4jiaC c! jA Aa.1 jLil la j , Aa AjisJ.} _)l'l _e^Jl jjJI (_£ 

4L a aj aj)\ £c.l J jilitl] i al'»^ j' A^j ,_]£ IgJ^LaL ^ja VL i i' tdlLl yyl '.i J )} I 

.S-lla-aJI i_ljl >. lliAa i_iLa£L-)l j CjUalijjVI 

v4jj£all lIsIc-Lo^J! <■ alia. ^ ^ jjiaJI i" i->jJl <_ijluil ^jai Jai )j 

LS jl*^oil JjAslJ (jSaJ *" • i cllLiaLlall J!lLk ^ya Igja (JJaC. ^2 jjjSjj 

^Sj j . ^lxJLl ~ lalLaV Li j — ( A, \ £j ja jjliilj 4_lajj^)a]l 

.* 1 _o Aj^Ssll vJl)Lc.LaaJI i ibL« Aa^aJitaj La ^aali $a]£ !3a i—Jii ^3 

< 

o3_J_alaali 4_aj^>ia ^—A oLa jj£j V -i3j .CjI j <-_sL-ajVf 

CjIJ_ iaal ^_II ^Laj—oiVt £444 aAli. AjIaj 4L»L’) J^a lg.V\i j iLjjjjail! 

<ll JjuiJ U^lc- 4 ^‘vall ._cl‘i4. ^ ^ja 4 4Li-> all jjaaljxil 

. is. ^)*aJi tJ4C. l _ja jl Lja 


?^jl$2S5>iljil U ^ :A £Jja 
(jS _1J (Jjaajoll ( _£aJj . AjuiL jjlill (jiiLLo ^jic. JaxJ Liakjl^jSj 

t * 

(J—moI ^ jj £ ,'.J~v S^ja-ail ^LjiaJI ^-lc ^j£j 31L) ^y i . n l ■ - | I 
j_4all ja (j jul'll ja ,la.lj 1 jSa_jjljll (_>al_i3 0-l^.j Sj jjjLj Aj^IJI 

jjia jl_j]l (jl__3 i(jA3_J! < _ S JJ (jjLiaJl lift ji* a | jla ^ ) 

. .-) J |j| j '**■ 2 ' g II ja ^ilc, 1 g \\ *v i AiLuuJI Luji (J jLaJ 

4 )-ij..t_Jl Ajjj.^m'l CjUj_>=JI Jjai J-^*4 V J U > >i x. i 

c o'i ^jjjLaJ ^1 Jj t ■-■'iV I ajjLLi iiiajLi: (LLy^J 44 JjH ijjljiajjlj AajJoj V) 

< < 

. Z \ \* a l o* \ j j jail (Jliljjl 4c» l u AaK LaI . 

t “ ^ \y i .< ^ ^Jc. Jaxj ^LijujI J c? ^.^3_jjSj_ajLi]l jjli lilljjj 

j; °L all ( jSij tLla. "s>J±& . jx . ^>1 1 Aa!ili 
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^gic. IgjLo (Jolajllj Jjoll ^SVill ^Ic. o j-iUI 

. l.fro]I.T.O ojlik-L 




^L^-» ^ ^_ jjj /)—S^oJ o-ilc-j 


O'- 


a _j _Sal 4_ 


j 2 JjUi__JJj" LagJjl . Jl j_ja-all (jjjSLall Ja jjjjl ^11 AjL^laj 

t 

_j J2j SjjU. Jc- jlU (^Sj^al tPljjja J*J 




CjJL 


J_j jl La (jl " 1 " 'I'I jl 4_iol*JI CjIcLoaJI 


t t 

- . - .^. H jj.il ja^tt ^glc. 1 $j 2 f iSVill j e-LjiiVI (JjLij 4 Kino jA AjLub 

LaA_jCj t\ • i • -1 <~- "1 ' La^UC-j .gJajuill L “ JaAa ^Jlc. UlS* Aji 

A\ w ' t_UkH (j£ tLji^iC- ^glj laLk jjaLill ^)lib 

^ 1c- jajlaj A :Y * • » "jjLma" ^ S3» ^»lc- i _ s Sa. oLsjVI Iaa 

<www.zyvex.com/nanotech/feynman.html> ^ij-all 

(jo Aajuoj CjL/'-vo AjLS (jlSo'ifL Ail <^11 " (jLails" jLuil J3j 

i »M ijX ^ jU Y o . • • j\ A \.Ay J^\ A^LulO 4. ll*lS 

. e 

A__uaj (_Jj 4till Aj l a*Kj j .A wSoil A_i-a_yj]| £jo 3 £ /^ £)0 _jijual ^-vl 

^IjjaL "(jLalja" ^la Jij .lillj (J*aj (JjV jVjj i—all Ia_ pii olalSo 

1 j -n I I J ^uajj 1 4 o «a >11 AjLKJI jJLa AjaLlLoII ulil^ ja ill t — 

|j_Sj i -■■' -v" JaIaj La ^-LLi^aLi jsjaJ Ac.!)LLl ^LmiiU ,jSoj ^jJjSII 

a__2j .i~!)1 ‘'i_^aJI ^'■^-■1 o_jj iijjljill ^all ^UajSlI ^j'l i ^i i l l 

^gAc, ^gS 'j:~ •"•‘I' J Aajiall AjLSII dlljAaJ _)jl_ja-J jjill <_$ j*. 

J j ac- (_«A Ji ^ jAj\ jlll tlill j ^ j * ^jll jjII cs^ - ^ S \ • j HAi 

‘'“'VI *'•>1 (_jLi_J iJLiljjj‘^i"ill Ja Ajaxll Jjaij Ja ^C.^jll ^Ic- 4L U 
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> . ijlSll £-I.AjNI d'l£ ' <■ ^2 <.' il v/id'l *A& jj*d jja. 22 j 

jl£iVI j>« jj 1£] <,*')•% u^il j . ^ • Eric Drexler"jLm£j jj iiLj]" 

l _)1 jsS j! £ > 2j - •> j' j’^-’-Jj^l '-'1 JLi-a ^2 JjiU> nxi'l dl^lda.! jl »>i i 

4'-..; i.-j-/' » ■ ^ J j . 1 . >1 jl l^da jl£ Lo£ il.1^. I ji j^o jLiS-IjA 

l jx jd^lJlj (j-a Ij^ ‘Foresight (duLoij^ ‘"3 j-u^j 1 

I aj3 "j'.X;jV 4jj j 4_i^aldj tj-Skj]jjSjjiLdl jl£al jaC-Al 1 .“i l.^-i»^-d\l l 

A_JLaA dill jjjj ji-Jaj jl jl; ^jlll diV^I aLx^aj 

4 K .*■ ^ ja. j ^da-all _) J - 1 J ^2 3 j jj dll-id lg-.ilfLalj 

4 K ,d j| ^ jjll ' I^LjIs l.. '3c. Aflj^ .■_£ jl j^J! (j^l Vi-v^l 

SaLjj jx j£xdl ja j5i]j J^!iL_a*j/l 4 '»• ^ j\ j^JI >dVI 

jjjli jC 4 U - i ajtl^'o i—S^Li-ll ^3 (Jjlj^JI dlljlc- 

. 1 V 4 -v i ■ Y • • \ jl j‘i^*i j*il.ill 

<4^1-, j ‘C. 4j jj ! »1 1 LllkjJ^jUl ^j| 1 iA < 4 '!< oi l * K .£Jj 

<ja ,_Jjlft> j»s J ja. J ^gk k*L£ V J .‘—SJjdll Aj1«oj (JSjuJLj 3Aja^^ JJC. 

c t 

ijlliA -jl La£ ‘A4=kjljlSjjjlj dllj.il aJjUsjj ^ iSj^J ^jill dljauJI 

dil ilaiuj jl y ^‘i jil'Jl 4 '’-Vi ^ li~, Ui*i A dd ^jill d’LddoJI j-® Ijac. 

II )l m . id j tJjiAajll d:ljdadlwk« j j ><j -vM AjjjU d ill; j^j ^l> jll »AjA&. 

JJC-J diljijJidJI i _g2 A ;li ^->11 (j^IjsVI j^jj^ ijl?-* (_s£ 

(J jli ^11 If- (J-oxj ^jlll 4 jj2a 1I dlljjVlj dllidLoll 3j£a (Jld j^J 
• 5 ^jjll J=kx -" jLdjjA j ' jLda' j jj ^j - 


"A-jjlaji'^l" 4_j£ f dd 
3J -T^j 


jl 4__^J| 


Nanoscale 


i_j_4jl IjAj 

4l*Jj (J^jjSj jjlill 

d’dii ^^j^iydii ji 



JjiMi -a -1c 1-^£aj]l J ojLaj! JjLu Jjlajj ^^auajl JxJI (jUxu 

1-a J_$2>. ^Ic. jAa Ajaj t lg -lie. i__£lla V ^Jill <JLuuJ 1 Lai . 

. 'ill]] 4 ,...'l l \ ^ J _aj£j jjlill Ajjxj 


j Aoaui jll 4i jxaJIj (jAuiJ l u ~> j mII JjlII 
4jS^ »-a ]l JK.fl (j-a JfLij iallLaijLa<all jpa 4X. j),aa.B J& Jl aLt]l 

(jl tiLjj ^ j . 4aalxjl CjtajV I (_^A (jj£ J>a<all ^Joll ^Jajuijl j^aa^a (ja 4 a mi all 
(j} Li ia ! IjjjJj JdjjKi ^3 4-ag-a is Jaa JSjjy ^ a>,i Jl J»l' ^IjjJ AaLuJ Lia^A 

J_aaj ^ all 4 j.uiLjyi 4_ilull ^ajjj^jll ~l« H J^uU La l_)Jj£ L ' 'J'' ■ J^ J» 11 

J j~vVi (jl t- jLj£JI lAA (j-a JIjVI Ji^ill £• Jil Aiij . J*JI CjXluu Jib Igjlc- 
4j (jl LaS i4ajVI JiL £-a 4A^lc. 4a j JSJj t4ajVI A-laia LiSaa JxJI 

t t 

jjjj 4_a.j (_jl ^ ^3 jj^aj Vj tJSS H jjC- 4 a.j (J jjju Vj ‘4 J.!>aa 

. 4 jl».fl j (_£ J.V| J*J| c_L)l j%J 4Lil n J 4jaj^ 

ujl mMi^all ^51 _ja j»j Aa Jl ^ am Jl «l»ll A_jaj j.^^- jjj 

0 J ijj . 4 jjlajjl jjjlaJI j alilajV! iJLtlaalaJI jLa Lgj t_ijaa-*]l 

— 4alc. 4a, ^ i — IjSiAjuajj 4.ja, 4jtalc. 4A_^sua ^ ai ,i Jl JxJI 4 L> ■ "■ M 

^a ujl ^ kll CLlXJaxlI ^jA£j jjj-aS ^jau lAAj .aAAaa ^Jl^a .J 

.AjxjaISVI 4 j» >^a]l i. n^.ll j 4_xaJjJI ulijl a.^.ll 

Jail 4-alc. 4jjj Au.al) 4jjlaa AiC- 4-a^-all JSULall J^iSlI lijal 

.< _Sj_)*j1I 4 K.-':^ 4 K, : ja Jjl j 4u3lilc- <■- j, >» ^ajuiJI 

t^AJ ^4_>4 „>^4^) 1 4Art. a jjaj] jjl (ja ^Ajj Laa I 
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Ml i'\\r. j. (JLa^a ‘•j 4_i2>.lj i_yi (_yk lAjlt i ilia .<1 i— sjjxjII I.AA jli 

1 ^_1c. 4_jJc-Vl (3—^ Mfa ) (^jl^J^jlill '—'o^ £& 

■> jA^i (jXj Jk jilj t(4jjiajjlill (^jIoia ^ic- (jjaj M tS' 
i "i a j«"' j_3j icj_j2 kj c.1 4 -ae!)La * —j ' -^u-aa. il l j_<jl 

ouixj jIAj Joachim Schummer ” j*y!» ^ _$/ IaI jai 4lp=Jl ^Jj^ll 


A±Autj 4_ia1c- djjdij jjMI Ig-SVu^uj 4_bal*JI i "i l i . -> . r-i->'ii l 

. IgjjjLic- iil]j ujjSjj j^lojjljll jjjaixJI ^^ic- djjj^.'l (j-iu-bjj ~ 


4 j I I ^^lrjl J r li^i<l lJ C.L JyiJl :4iiVI di^la-all Jb^AJ ^1 4_d j-ill tlu-ak.j 


(L-i *.J jSUjlill) 4_> jJlVI lg- j 4 i J'rx 1 1 4 mV-' 1 1 ^_jl*JI 4. HI.VlA lg-$3 Laj) 


4 _.., i~' ^ I I j, ^4 _S^]l Jjila £j±i-dj)l dlli Loj) 4. m . Vig , l l j ^iu-all j 

(4 _LaJI 4 ■JAii Vl j 4 oja aII (JjUj j jjSJy I j lIiUj j jjSJy 1 


j^i ji'Xl l j CjLajlx-all ^jlcj ^4a*jlu<ailll 4>n Vigil 44 jI j a iS 1 I 4i.i V.g 1 1 j 

(jiajVl ^ j_1c- J_C Ig -J™ . a ) (_5 ja.1 f jlfc J) Ail^yh 4-oUll La.jijj£jllj 


oJA 


4jx34 j . O (J1 Y IY * * £ 


»n 

JAJ** 


^4 ‘mil 


p _1*JI ;jU«i oj^dloll ^=ijljjSj>)lill dj_ya»J 4-iC- ^ o4jiuJI Sjbjll j 

j-^ -<-» ^ "ill dj^Jl Alau 0 jj*JI dVil£ lj) " J^bj J Jj 

_II — Ww 41 ilS diljjuj JC/Li, — jjJlaJI JjxaII (jjlj 4 _a 1£ IgjjjUc 

~ j I-I I J_S .^It " jjUll jkx* dj j=J' jx l*J 4 j 3 ^^llu <—UJ& j-c 

^jllll J n t> 1 1 j ( *_uil jll ■" »1 ■ ■"■ Jla-a J*ij . Y V : Y * * £ j^yZi 4_Mj.iigJl j 

^jl_j / ^ «l j''<*w il'ill jc- viluAdj 4jj4x^jlill djj*> ;11 AjSjiaJI 4^Lull J_ja. 

^Jjla : -1«1 1 jjc. A^lk^\ djLuilj^ll JdvjO 4-ag^a AjjJaSj ^.jjJall o^jl-i 

y l j a, ^ill I j ik“3 ‘’ij-iail 
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f —L*dl 1 4 aJao! o_)\» *1 ,jl ^j^aJ ill Lt tdl]j ^Ic. ^Luj 

j—a 1 Y&a) W Mnioil J^o3 t^j-MC.' iM-sl jjiiadj 1 Via. ij . VAj jp-a_jjlj]l 

y-ll^.'Vn_uilj _aJI telj^yaj j^a Laj La ot.\j)2j iAjjua AL2iLa»o ^Ij'i-s' 

j —Liij (jl S-lsa. ojSa l^jji ijla. AjI ( _ s ic. j . Aa jiajjLiJI yJl_'_ja_dl L_a3jro <Jja. 
e_)iaj elSJI (jl LaS lA^li-aVl lgJ_j^*^a Clj_jaj]l oAA aJa«V1 JJ 

is2 —jl jll i-ilj)-y ’ll daltd j <^jil^allc. jjjijla-a ^dc- Ajo^u 

j_a .v.■i..i«ll t5 dc £-!>LLVI r~pj Science " l >*i 1 j'uui"j Nature " j^nn" La *j 

A_la_a J '<* Li.rO . nax’l (jjjl i“ i^i y iAM 1 *\ yj)l , .-ft j .£• _yAuJ (JS AdiaVI 


_pj^)ra 


|V| A. 


aadl A l^y a j A /iljjjall (■ LlAj£dl AjbwO j ^jl^jjSj_jjLj 

(jrO Jjj£ AAC. (jic- LgAA jiii^al JS (_£jAajj a J "gLlaJ^l] 

( _ s _Jlll ^j\ AjAaj ^ s>jl£ A_j j* *-r-* Aaj ulLJj . Aj j!aa ^jlj]l .._} j~v 

_yl t2l) aa_dl (jjjLic- A3A 3 a 2 c jjjl l^iaj (Ajjaa_ jjlj Ij_ jaj (jaj lA_jliic.l <j!Laj 
jjl i (£_JaL—a. LiiaiL’ LjAASJ A3 LaJ lA,'m< Ai..-oi.^o^.''.a Ac. Load IgajdaLa^a 


■ >rtJ (jxA i JLa. Ajl ^Jc. j . ^ig <iil ^jJc. A 'T.i.rp lg_iro jaj£ «La ^A'miail AidJI 

^j—a A_a_LaJ 1_ad l^daj t^ a i ( ai*dl illvLa^a ^^dc. ^^UaVI (jde. a^Llall 

i_liiSjjajj . y i j-y 41 aii A i j» i i-ij r ^». ^iA~'i'l AJJj JLa-cdlj d -y-j 

(A__j_pLsJI yJjill ^ la jC- — «.Liuil ^^dj AiLjaVLj — - j ^'-y ' i^il 

. ^.Ai.ii^l ^Jxdl ^_ya A&daaodl oJgd A ^" ^dLodl j\. a\\ i >i^/ I /^aj 


< 

:SjJ*il4dl ^jAuiljdl ^dsdl Cj^2kJ (jlrULl j-jjjiyirMll 

iVl oAft JjjiOJJ (jia 

AC. j^-% <il JAa-aJI y—SAgdl {ja AjAal' slc-l^ra t LA-y- i'l IaLo] 

VA^oIc. Aibaraj y" ’~y ill ^ja j_pa^idl I a£ J 4i_)jLaAll ^ja 
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I-Lcj c 4 ~ ‘ ia> 3 1 Jjj! j; 4 4 I~S '.It ,~4£ JII 4-J ^4*1 IaI I C- Ia u V 1 '——jl ‘*4 J-al 

VLjaIhJ! Li jjt_all a^A £■lliV ^cLaiLVI jijiaJjll (jUij iillj jjVij 
?La jjcaa. A.ng9;..i 4 jj£ j IV''-> ;11 4 jLS 4.:.4:S La 
V^—a-u^ll (S JL«JI tlj'y ILo (jc. 4 ajljll jJbJl ojj^a La 
jl'ill |^ya ■LalaJI iLjlstijjj (j-a -lijy (Ja 

4 " 1 J-4. >11 4 (Jj__lxjj \ AJ& ^g, ft 4 il^ll ->1» II 4." 4 J-4. >\ jjL-^a vllLlA J 

44» A JjVl ^'Vi 441 1 jjc. IjJjLLl LalS liil 4.)V-v >Lo l _jSJ _$ iAjjlia^jlill 

^V-. /*, 4 l-v 44 ^ 3 Ajamjll ^oluJI V "4. il l <111* dj j% ’l l 

4 « 44 I >4*i 4 1 jl..l l 1 4 '*' 1 ~V il l ^Jj^aj 4J jl 44 1-V 44II j^lj 4 4- fi. -^1 411 4jlJ djJJX-J 

4 JI U (Jjj 441 ^—1 C J .«!—94=4^1 > ^tcll IL$J 4>.. ) > “/■ jll rtxXJI 

LjUjVI je. IJA. _^a cs ic Aoajwi jil l^silj^a >C tllU^oUJI L ya J*j 

jjjf-1 44"'-4 > jl jjjLhkl_Jl l-la>. Idi&o IjJ&MSXia l^A jjS-i >23j l^iolx-aj ^»2i >11 

J>_3 ^51 >1 j J] 1 jti 4 _p»JI slcl j-a v_)_j=4.J £<a 4 (3 JjJJ jlujl.iJI 

4>Lull ^ 1 144-A t Lllo^oj iLJjLaall j-a aJ-ldu dlVLv^a jc. “Laic. Vi l > 4T%l 4a 

• a±4 >C (> 4^-i jLadll filial 5 .>J ja -li 


:4»£W1 £il>*11 » >111 4_JLU1 AliuiVl jlij 

-j-'I ^_ 3 (J_j 4 al__al! 4-iilail ^aA ,Ja • ( *-3j-* 1I A j-LlI j>° 

?jjjilj 3 l ‘Laic jl t 4>r. jl dj_ya»jli jjacl-lll jl A^aL^JLl rt 'l l^U 

4 i, i j-v >1 1 lfi 44 ^yajij VljA 4 44 441 -all 4 4 >ij^ 4 « II L, J . L^ 1 1 4 j j ila La 

~-V1 '>44 " ) > a ,4-1 yi "4 > 1 'UV ^)jSI 48 , 44 ii jl Ui.^tj «jSl jjL l^IiL-au AjjiLajjlj]l 

V ’jl ^ail aL jj 2 > 4ijS-a 
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i_ia£j 4u-<a j^)*uall ^4'jij, -—“'ll^ 4a!s^)all jail La 

jC. (_5 jao 

S* a '«l»l l j jg ->-1 1 4a£j -LI' 4 t ’’.Li ^jc. LuA j*j ^sl jail ^Asa (_)a 

j aa" ijaa t^aLall ^Ldl L " 'H -X ^ AaujJ t^-waaVl * a_jiall ^gij tjLollaj 

oA _ aiLall ^"il jV jll ^ "jl£ajJ lilaiajaLii" j loA^aall 4£laall i _ s $ '<■ " uuVn l ■ » 

ilal _awjVI (j_C- 4_«U1I aA—aaJI vllaVl —Loll qa jaaSJI ^Asa j^all (AaSa^aVI 

t"'l**-j_Juki jail jj_a jaa£ll ^aAsa £a ^lallav jlAi-al <j£t £uo laajSaJ 4ajAajalall 

-fl a£lj tLajauall (ja jail 1 a$1 AawiLujVI 4aLtll Ac. I jail ^3 ^^Ic. AC-LuU ^^all 
alall (iala^Lull JaSLu ^1 vliAl ^jaII <—ijLuall Aaa*a <Jjju<alsA (jjiao 

-l ^**n k j 


:£jLui1I ^1x 21 •> .<*1 ‘Qluil 

t j_C. - > «“» ^_all jj^u^a-Jill -LaJ j_A (Ja ?laA A_jiail ^Ltll jUa^/l La 

VAaaall jl £_ala_all laLiai ^jaaj 4aaa i^^Ak.jljaSajalall 

dal£j ia jl ij ei jaaua aLalc- jl i£- jLill Jau j V^sl’l<ill <a%ll (ja 

V ilalai jLaull jl t las. jlIjaSall 


l*I. (J__A j ? (J—jala-all (JidA t * '■> 'll 4jffi (_>-=ajll <ja£jta (Ja 

f LJI CaLIauA ^3 l jaaj^>*-all (ill A (jaaj laljJUaaj £ JjaJI u_ljLal (jaa Jaajll 

^ V jl ^ jjuia jail ula Jjuia ^all 4 i <i ■ lall ^ a in^jll 

?4aA*_a ulaVLaua ^_2 4aaLt.ll La jauall jjA ^jP- <-' 'L l --s. a ll oAA ^_g j~v i~i (Ja 
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jx 44 xjuiJI 44x1*11 43 j*xJI kll2lj 1 < ll 11 ■ J -»~> ^ 1 l-.j4 t 3 1I jA jl W*i i_< j ■ ,. 

4jJaj*Jj 4. 'u* a k_ljUj j j jjkJ jj21! cLalaJI 4S.UJ 44k jill U l j i iUa4kll 

Jixjj 4 j.alg. 4 1-. ^ ^J| 144x1*1! <■' <1 ■ kaalll ^a.V 4 ...js^ 4 _LOjujj 4 »/>!<-- 4 I-. „ 

1 —S—3j!li V jl (—laJj .4xjlx 4x1s. 4axlc. 41% ■» Jl ^4 ikl) j-k il l i * '1 ■ ^-<4 U 
jjlj.ll! jx toLs > j'yi I1& jJ 4lxlxl) k. >1 )->' m jVI jx Ijjjx tilLlli jl t~"«. ‘liA 
jlSsVI JjIjj 4jijS 4j j j LiiSxj j .4jkjjJI 4 '-s- jl 4 Jl jjll JJ 4 ^ j]| 4jLi.|j 

i—j— jSJ! j JL2—II ^—1*11 klDUx <J l^j^l,M4jj 443 .jljjSljjljll j 4jjifljiUl! 

(JLiJI k_uSj kjd*il i—iiS j t JlsVI a JLuij J <jH 4-ix4kjxll 

4—jlx4k kills. Ua, 4 Iniu'il Jj 1 44x1*11 kl)UjS^JI / il mlju Ji L*Jajl j t^xixll 

.4_l*jj Uj J<JI 4*_nJa jUij x")% all ^l*JI ^Cjll j tIgjls jjlaxj 4 \ i 'l l 

4—Sl*lx k~* )\ ■% jjJal al__lu 42k jlll 4.)l-yl J 4jjSall kills. I ^'I k a 1"'4 * ^Jij 

4—2kjjll 4j^kjLi. 4jjSall klilc.lx?kII <. <l"ir>,x iJjtsj US UUj i^^AjljjSjjjlilli 

a l ill lj l—SjJa jxjI 12Aj ,^1*JI js CjLTkjjjal c.ljjj .... Jl t, atja. x t ,J3 

kJjS■* 4 ^3 44k.jlll 4 j-k jU 4jjSall kills. IxJI kliljlii 4jx&l Ijaj ‘ A^J ^ 
. lUkV 4 LaiM aA4> Jl 3 jt \t I I J ‘ 44k jjll 44 U.ll 4 jjSs]I kills-UJI jlSa! 


gL 


: j*JJS1 JlH! j <Lxl*ll kills U-y II 

Sl42k 4x1s. kllU ji*x JUIII ^.U.11 klttlixj klijjliVI Jl jx ^334 

—all ^ 2 4_>Ja j jxxll kllUjlaxll 0 x3jj j 4x4.1*1 jkj > jl j j&J jjllll 


J 111 44 x 1*11 klitUkxll J aj Jilall kli j-k ill Jlo AJjYI 

^-1 jj tlsikj jjj 4 alii'a 4SkXU (Ja^ 3 jjLxxall a3A jli ‘ JU. 
jx3 . Ja*ll IjiA 44411s. 4ji J?J-? ‘- 1 (jUxll 4j_al4.j k44xl*JI 4ij*xll ^lljl 
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djlf.1 j3! pi* I I CLDLllcJ jl £jLi3l ^1*31 (Jli^LiLaj /jja ^auj jjl jjUJI 

.<la1x_ 11 4ij*-all jjaujj (jjj]! cVjA JaC i— ijjia ‘4_^aU. <L-au ‘ jl J/uJI 


^yLaUJI ;j-a AjJliJI ^JljIsjj <jl 4.3ji;s^La t A 1 i»x <ia&I <3 L«aj 

(J—aC. Jj—SC. ^ 1 J—j] Cy* ‘a-iaLiaJI 4 £ 1 aa 3 I ^gk 4 _ixiUJI ^J^IjlaII ^ 

Cs— *• ^ cs—^ (*5^—r*- 1 Ly°j£ Vj 4<j3jAj Ja-VI ajJu-a3 

(j—'# I J — ; }^ I _)A3 AJ^lUiUJI Ajt iLuJ <^l y La£ t pUV I ^_il ^ J * 1 ■' ^ 

^ (j a ^C._}JI i _-Ic- i ’ i j . Y ♦ • Y jSjjjjl alkali AJa jgi<aj3l 

^—SL<uJI ^—a <Ja*J! ojk ^ Jlc. ^j!*j ^glc. <Lal=JI j aIa^JI <ii]l 
cUca31 * *— la. L-ajl aAauua3l ujUV^31 ^5 ... J-. 1 1 I ^.v ^ w'i^1 1 

(JSI t j .—kjUajJi j <SjLuixjl ^ya ySk ^gic. n" ilc. ^ 11 " il iK VI ^Ja*_oj 

. ^ ^ ^ o Long and Fox ^^_a3j 0j_$3i (_uajjll (JL^^)3I 


^1—1:] 4—jLc. <jC.Uua.VI ja^SjJ J^aii JaJ j 

lia. JjLsJI (jAolxil (Jclsult J3)U> <jA ^ (AoaLJI 4i_^aua3l 

i_S —(J-'Uij—a .1 ^g-lc. 4 _jai*J! 5 i_^ua]l £ Ujl y ya JJC. a jL j 

o— 0 ^Ujj 4_jaj£ ^gic. L « j»'N liSJ < J,a» II i_sJ^aj 

5 > 

jj—J ljjA__U li!iUa.l <jaL*JI Ai_jjuaj! j-Ujj i_Sj_jia t—kllajj 

<oj — Ui^ail a j jl a . ’ La l l >■ " Ja-jJ I ^JJJ t<l*l*JI ^il^m.ij^all l jjja. ^ 

»U <al* il ^-a ojj^UJ! <1^3^1*31 jli P , (_ 5 - k -^ ^ i j U ...a~i 

j ujU_3^Utjl 'll aAja <Lluj i^XaatJ ^j i M 4 .c^ ^Lwjj 

JS Ja 4j_^l ai^ ^aVI OjSj V ^Ic-UuJl 

UJ& _>°Vl iAALaVl (^a.1 jilU AjuJjcJI _}£l_^a]l ^UuAl ojU_^] 1 ’jU'- 

i_U' a ^ jJU l-iiilj <jIaj <laij cclll 4juaUk (_i^a| J ^') A3j .41 1 ->'■.-V I ry^ 

tJ-lj—=>_j]l clj—a.]j j i^A^i ^>3! ^sixil ^jx-'jJj ^ J^jLUall c-')}y& ^_a 
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o jL j < Ajl-iiil aAA ^yn la^Uajl ijl&aj A3 j . j^glaC { jp- ^JLi j 

iLs j . AilujV 1 i^S~ ^lc ._ > ^-^11 j ( A 1 >N >i l i " l) Q-V \ ^ 11 

Jj « > «*l<i ^jc. i J_jVI I^jJiaixJ! (jjjLslaJI ^gjl <^3k^oj! 4,1‘li.i'Vl jLLj (jLjaJ^C- 
. ( -^ . 4Jo jli j>oVI (jc- j t^Lalc- pg'iq.^i f ^,Ur- 


luiulajjll (jp 4ilui 

(J—ia (_5jjjuSj 3I fcl^Vt i (^JarJI A-ili mV titnla*J ^ya a£Ij 

4j3I_^^«ja]I ^IjULuII ^ I g.rtil i4_isu]:>_jll A^jaII t4 a la. j l «Ju> J_^Ja 

... diLLs jaII j A j. ,■ ’'-> 11 " j jjjuJIJ 

?V IaU j t |jU] VaJUc AjUj Coj! <Ja 

^ajJI tfljl jl eLjl ' g ^ fr <i~) A j. . T.\l Ai^pJI ^ 

?' 5 l‘llin jj £_« (_3»ljjj <_sj£ 

VdlLaju ^JbaJJ (Ja 

I is IaU 

V^LlI^lu! (jiufi - ^, A*J JxiiLuj IjLa 


: J-4*JI (jj)Ats\A (jLuiu a U, „i 

?AjjaaI Lu_j ?JUI lift ^5 IaU 

S* <_i-CL*J! ^JA 

J-axJI I AS _)±i~£x*> La 


329 



‘j /j^alxj V t ill oC. AaooLj £ _>*aJ '—L^ 

i^l s 3a JaLujI Ajaj^ j tAjjOajjlill tlijaJlj jljiSj^jljll La 

Lj. 


:<Gc- ui^jj (ji uaj La 

^jLojll J Jjj-all ^ La ‘till f^LaC. A » nkl (juLlI AjisS ^ J^S 

Vlg-ilc. '"’A.1 ^2j IjLal j VjjaVI ^ j > ^i j-ll L-l_^a n ~v i »aJ ^ 

A—IC-Lu^M dllilJ >.1 II jjj—Jj ^ ->£ 1 1 m3 ;j-a (jloui (_JJJ Ai^lc. tilliA 

V^joijS ^jC-Laiakl £• jjAa J^=> ^ ( ~ ‘ £ Lr > (jAill (J* ijc- 

f $jl ^jSj^jl—ill Jl—Jwa ^ (jjLaLJI tiljoaJ iJ* ‘ JLsaII Jjfm (jJc- J 

Afi-lii^a (ja !«. ja. (jjjiixj J* J\ t"^ jaJl ^ Jj^jlAo 

(Jjjaj aISjA (jLuLl jC_) 2 kill <j>o Aj_)aJ aJauj tljLa_jl*-all oAA till £jjjj ^LaII 

■ - » s iJ £. a tlllivLtll ^jjij till £tj£ iilliS . .ftLalxl l £SljA (J^l^ j' 

a _jjSa A_c-Loat ^ La jiiL Ifl (jlS IaI La jjasjj lA^jLill ^jl^iSjjjLll 

. Aj^. jjill AjJl^Ij 

\ _ A 4 Vu, l Ai ql A. 1 ii -13 Lo-o ^C* jil l_S^1ujIjj 

0 _pLba t jJii>LaJI Jy» j\ tilli .Lla. aAjLa JjSj A3 4jL 

J_c, ^ac.1 Aj ‘ 3 J lilaJLaj A3 (f^jiJ JC. t^jljjSi^jLlI jc. A3j*^ll ^LjL 
^jjjjll ^ jjJ’l IaSj tAoaL i . i l Aji-v ill A Li i Vi ^l ^gi (jalill till jiiml A_sii£ 
. j 1 ■! ^ > 1 ( >«i^i jl t^i.1 1 *j'■' La ^ yC -L a L... <V 1 aA^l 
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4juL*Ji AMil\ 

JaL—jujji (JtiLa. J^aj ‘4^^*J*a £iil y* <_gk Li] j»l*JI ^JAaii ^yyi 
4_;_j f. sjj_j_o cLij ^Arvi; v. mII mL o3 j$y ^jllj ^ ,n■ .i^ll ^iaJI jJxajj 

I A_A lgj3 Lajj <_lAjti£jl $ 4_Lajjl£SM sJllLidtiaJI <i]jLuJ La£ . ^-aUI 

. pLdl Ajcnla yC. ^Luall j ya AAC- ^Ixj] ^3 


till za.jjlal i4_ii jj^illi]l AjLujj]! ^LaV I J £-jLiiil ^LJI yay^di Jxaj 

1 ''' ft ^ j"' l_sI*Jl1ujIj V jl p jSjS JLpJl Lai «^g-aLuJI JaLuiill (jc. 4j'a i'a-^ 

kiilj AxJ ^-aAij i pU.il jC- ^ jjj pj iA]_U« a j ^i',t..a]I ( _ s .a.i.i;_)]l pl» II 

Ij_ ajSl Iaac dlLi& (jl -t .>?\\j . Cj^LlusjJI Jl£jil jjLu j iUialaj 

^_a I_XaJJ I « ^ laXoii t r JI Lx._jljjSill iilli ^3 LaJ tilxjbxajll eAA <jx 1-^ 

£_—4 JJ.-'-llj t4xd*JI SjIaYI J^a ^C-LL-oJI pxiiii]l ujIa.^ j*;'jXml j ( J jlxail 

.(JxasxJI i“il j. j (Ajj^VIj t (J C.I il-i».-»VI elSail AxJajlj (CjI j4j4XafL]l 
Liilj Li! ajSi ipUJI i jC- dxilxLaJj lAxxaJij tl)Le>lc. Laj Lij-s j La <J£ Jxajj 

.^olc.^ ^a'^a ^3 yipu 


l* > as. ‘Lil Axuiiilj "Axakjlx,' jl Lie. (JJjxaj filin' toAA plxJI i_jjl^x.j 
(_g.> a AJ La_jxLa ajLu&lj pLtJI (jajj . (J^ia oAka lg^aL-<axal y yyl 


li_S 


J 


j] "p If-" AaK - 'A"|...'| jjajj . :J_xUxjJI Igxuj ^.1:! ^jLuall (j-a ^uil j 

( j .^ li-all 1 w ^1 Ajx. jib'l l j (Axsill) Ajiill l_ljl jxJI L it'Aj 


4 CL j^y ^ J (4 _ 3Jj W~) (JSu ^a-LalxJI^ ^^a AC j^-s << i. a.^-i jl 

>y _’qjj .^AxaiaJI A3__ja-all) Si^uaJlj t (axoLJI 4 K/i') VI el.il) A Lt i iVi VI 


f ^ ^ *1 < jin 1 * <■*. ajLue-lj Lil ^vLtJI | _l m^*i ' 1. 'e. jXujaJI ^A4ALLa]l JLajxa'VI 

JlS__nil j—« U> jlijc-lj Axalc Ai^jx^llj iLie. JAa-a ^)A js>. 4j 

c.1 .aUll J tlftjjc. J^a (JaIj IajAxJ ^iSI < _gA J ‘LfcjJC. <jC- Aalii^aJI 4ij»xJI 
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(jlial 43 _j . aLaLtll _)JC- jjx ^A_jJC (jc. Ijj4a jjilli-a 
J 3j i «l»" — j)\ kjOjtf 1 4jt_uil j ~ s4ft Vjl ij-OjI Jail (jjiioall 


_3j Jl_*il 1 ' A &* J (Jxixjj (jAj ."Ajja 1*JI" LaJ jj4j^ l °4* cIiiajki 

(j_jC- 1 Jja. (_j-alJ iliutfjV jJI cllUj jll J J lAilill! tjc. laDLnaj 


ojj)_Jl 




. cLlaJl (ja ^_?J1 




1JJ c. ,Y, a-j i^-a. ^jljjSj_jjUl j AjjlajjUl oj jaJ! J] jiajj Lo-isC-j 

((jjJjOuuJI (ja (_JS < _ylC’ ~ ^Jjjhial] 4 joLuJ! 4ilijjjl CjvLuaJ (ja 

(Jj -» Vi>_ mlj L-JJJftlaa. Ul ^ a ■> 'l (jl j)SaJ la£ — JlaaJlj ^Sli-J l 


4__jtJi pi j-^Sn tl lajHuij .^aia-all A-L-iullj AjUc-I Jjj _jljj£j_jjUl 

(j__a ^_ft j t ^a. _ill (jUij ^aju) Jl Jill Cjla j Jal (jJJ Lljla^Ul 

.4joLuJI ^JLDLuaJI 


(_j-a 1*JI JLaJl 

(Jj» ■ ■' fj If- j .4. _LJa oial 1.3a. o^jjt i ^nll alaiVL) ^^-alxll (JLiaJI Jftl 

"4 ,j A \*. A 1*^ J|'' _j 4j^i*_ail 4 j<j,>K 11 i_Sj^aaJ (ja_kJ 4jt j_j 4 —ItuSA ((Jloall 

i 4 _jj^o ^Laa.1 Jl a LalxJi (_pa*j JlaSjl 4jijS «1 ^ 11 Fantastic Voyage 

1_iaV jlc- "i-li j,<l,Vmi 1" (jl jSJllj Jj4aj .(jLooV Jl (_$^>aa J ^ Via (_£^>a-J 

t4jui_ftJuJI 4_lajl” _ j 4j_jixall 4jj1jjj 4 ! 3 AV Js. < J j)jJajail lift Jl 

Jcj .Fantastic Voyage II: Destination Brain "£Loll <_9jl : jliil a jjl 

(jLul_j cjjfliJI <ja AiC (joa c " 'l/'J*“•’’H J _>®V! l^J 433 4(Jla. 4jl 

ujl_ jIjS til_lj 4_so Clic. jjj t^jLill J*J1 dlLiljS J Jill oJVLaia.1 

L oa. l^-saic. sjLic-lj ( __a^l_jiSi oUB ^ '.V'..' jll < __ s ^aL«Jl (JLiaJI 
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Al^a&a 4<^jaJ j&ijj\j\\ AaISJ 4 _ s _-oia*Jl JLiJI CjL'ijS La I’jjljj 

a—J jjljj i Matter compiler S-il—all ^-aLa." jLa a m .« ^iil U-». ^ ^ ^1 AiJluil 
‘Medichines "l$**,._ij Jl —*j Jll CjVVI" j iNeural nanonics ijU-ac-Vl 

|»l.lij uil -gj»l ' ^£jL)L& Aa. jj 3 A 1 j jl jl jjal J^oll jl jAjjj 


^Jill _JAJ jc |»lc- 1 —is ^0 ^CjuCLUJ .AM AjjJalj «■** ll ■vU^.-A-all 

jl aljJa_ill I j _Jjl jl dul£ clJ jJ ‘^-oixll JLiiJI OIjIjS j 

t 

lilikJ j SaaII j » > »J ~ I Ajl jA J S^JIaII ^aLlII |_) 1 j~v I I slU JJ 

jl I—b jjJ a.j . 1 Vil i-v jjiiuij 4 lj& Ajjl ^ i. filitu l^jl j 4 LS A._jijj£jjjlill 

j—^a j__j£l i ^jJaLaJL CIiIaLuaVI AliLila J<rs j 4 c? a 1*JI JljaJI (jl jSjiij 

‘"'I ;l‘‘'^ u 2 AjjlAaJj ^ jl y <-'\ijjljll l'iIc- j .>■ jl LaS *■ (J■ ■■all AjlSjj 


, ^wal».all JLill ^lxJI l^jjLiLaj aJjij jl»Ti 4 all ^^aLiJI JLiaJI 


Ajjuiwa_ J iltl— -lLaC- ^1 . _L,Lilj Jj_ a £r tli] AjjISaJ Sjis 4^L1 a 4 ia. 

^_L LojSj . ^la. Jja ^liaJLuilj lljjij J ^■ji'ujTU I^jISaJj S Aj jlajjlj 

4—Jjj j- Matter compiler "(.f .J eJ-*ll <xaV:aJVI s^a JLo je. sijj 

The "(_ 5 —uiloll j>^i. all" —j A:y*-JI Neal Stephenson " J^j" 

» 

,j —1c. (^a.jljjSijjl—ill i-jUiliA] (_k» j *j 4 JL 0 II liA Jj ‘Diamond Age 

:"Jjj" Ik. sjji.^ll AlkJI 

" L c ^)l a" (Jt5 iiililj 41 &a Aju_^a n ^yll A 11 y IjiiS (Jjj' vliaj 

^ jjj“’ II (j J ’l j sj AJjjja (_gic. J^s jc.LuijAjj Ajl ~ jj£?)1 I La jAl — 

Ljlj 4_ * AjSj^j _ i-aa dil^jj (■ _j1axJI ^clLuJI Jl "Jjj" Aju ujj .. .aSjJa. 

.o jjlj I 


_Lai J_iLLoll jl^aJI (_yS -lull JSj i' p*£?* JjL't^all -laJ ( a^l 

jLS t* m ‘oJaLuloII jx 1 j^oTtl AjIc. ^".',.>.x t.-tj Lix*)jS Jjj’ v’ 11 % m .^jJaxJI 




j_C. a jl_Ag.^.1 j diil£j . (J j-li-aJI £-a JalxJI l-b .12 >_a 

Lg_io ^ jA'i ji lg-l!c- _)gJaj ((j jjJsJJl A Mil mi JiLa 

11 j ■» *■ i* i^-v'il l j Igjlr- AxjLmsIj jaj]l ^3 i_a jIa" Iajj . I&A^IS _jl dll y^zi\ 

< 

_II di_ 3 3IL1 iill 3 lAjSij .(j^aajllj iil_pjll J a j ji ». nl l j j>^l l diljjj 

1 4 .* j. JI _)JjSJI jjjjjjLiiiAll (_sL*JI Aj 3 t l» l"i diilS 

. Ig *U» _^j£l {j^djuj <_)j 3 (j-9 la lgj 3 jjSj (Jll dllijVl 

A—jia. —J 4 — 1 « jj—J —Jj2 S_)—SJ (Jjid-all "^-SjIa" jSJj 

__ 3 ^jjll _j*Jaa.l jJAjwa c. Jj IgJj tc-Ldao.' aJIj 1 I'") 

'•»’' 4 l-j ■ ■■ 1 4 _axj jAmoI . ud 3 l!uJi a. jlill Luj 

JI (j^o" IJlij p.ljjjlj I'-^.11 ^J| ',_ s^iIa Jail ... jUaajVI 

. 1.1a. ^lija lliiij 



"AjJj JS aSJs dllal^)^ -a iluaaa^ laic. IdJ JjV I^g-uAj JlaS 

(_ilc- ljj.J I3Uj" 

.J>« AjV' 

al—ali.1 £-a dlial jj A <1 jl ~v JI ^JimijaII dJdaj tAjlgJI (Jj 

jj^sluVI t- jJI 


!"di<aj" :aJaaj dJUi 

jj—lc- J a'ij *Af iU-aII ^jc. I_jAja J t^lJi l_Sjl&" <—&3_jl 

raj_aj dl j \/-ij t rdili >-jLJ A£_^ada a jj-^a j-o Jjj£a]I 1 - cil--.li V-aII 

Ij tlA_jxd Jxjj j^jC-AaII I <1 £ 7> J "—SjIa ^Ijj • ajlnll £_ala*. J><« jla. 
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jl 4 _ilc" : IkjLi IgJ Jlia t 1 «Vi M IglpJ ^Jidalj djjlS dua. 4_dui ^JaluU 

• t' o* 


AJjja dlljA djul£ i’ 3 jLall £-*U-" Jil-lJj •'-hM' ij'-laill J 

-j;j-^\' ijjul i^lall jj-a*Jl Jjj) .AibL 4 j>k* ta-iJ-laJl "Jjj" 

.(JO - tr :me 


4 _jSJj 1 J 1 .^-.la'J I ("ojLall ^ *1 —! j i n !.. *< » <-» j jysdaii 

* * f 

LaC. liiii-is (j-ul <il jiC- .jjSlaVl ^3 f&l* 


2 jlc. (X aja-i) ^ajJ l j » ---■ i " jiill <Jc-" jl$-a. jr^V 



J 


Aa-ill o 


-?J <_a/i ^^ic- (j^iil 

iljll dJ jj jjjSJI iJ* ujij j . 4_j jjLill djl jj_jji«£Jl _5 


j -■ ■> U U^j2j jV' j Jbi i^-fljiaH djl ;> AC.y^ 

jjju—iilj dj_£! jllj (jjiiill djl^jSj 'Ulil.ill j djl jliSJIj djU 


^jujj j S-<aJ (j _ ill djl jjVl 4_sC- jj -1**^ "iJa-jll (JaIaII J*lj • J_*J 

. ( *_LU^aill 4^3 ^ill jjjdu^all ^a-a. j& AjjJlill djljj jjf a &l l 


t 9 e 

2r A\.s+ L t la^a - JllcJi <clL^a liijl IjJ Lol 

■.j/'-dl l "j__jaJI 4_iic." jl^a. (J^*-dj Ja.1 fjAj ■!'» > - '> ■ JJ^l jii ‘V^-’ 

A _jjlxll jl j _*11 j_a ^laJl j! Jjall jj^JJj . A-dxll Jil.1 pliJl jIjaII £-dajJ 

<djl jUaJl Ji-d!a .^jjjjjj .^jailt <-JJJJ JUjll Jla Jj£> j ^llall 

b M ^_J .l^kib _ j£«J ^ill pUiVI (j* jl^yjl 

(_1_jSjil j l ^ >1 1 Jib l^lafr tdjbj j^Jl fj jiui* ^jlc- lia. *^3-ill oj^a-Vl 

JajSjj .Aj _jjljll djl JJ 4_k^bwall djLaJilll A t<'u i t t_i j>lV-» - al l giiall 

." j U •. 1 1 ^ya 1* jjl ^jlc- ^JLXall t La o Ji 3 iaJ jill 



jo (_Jj 4 < _ s -ol*JI JLiaJI (JIiIjIjS jo Jljj ^1 (JjjumuJI CjLcuIxj jl Jaa^Lj 
— Y o : Y « • Y Newton " jj jy 1 ^* jjtjJI jc. ^JLwJI ^slxll >.-»£ .lal 

jlaaVl (jb*j ^ "jijjj 1 ' j£3 jo ^c. jll (_yic-j .Aaolc "a' 4:W Igil jl »Y t 
jVI ^_Ja -i_ajj ^_1 Aja jIjjSj ijjljJI a jgaVI a3ft (Juo jl jla-ilj) 

4_jlj .1_inl^o ^_1c. Lft j9jJ (Jj 3 ibllSj AJLoo Jjao Igj! o-LoJ (^ajj Aila 

* 

" jjjloL_ft __A jjjj" (.joLill JlaiJ i_Jjl£ Ao ,\-* Jnij j j]l > - alt ^ciaui !)lsta 

jl$a. JSoi ^ ^yajljjSjjjlj]l jo Aaijoj aJc. iPeter F. Hamilton 
A-JLJa jl jj jjwaC. ji ejloaj jill ftlj-ill jillj 4t,r.iLjj jail (JSjoo 

.Y • . Y "jjiloL&" 

it 

joajwa il I jj ~\o j]jj£jjjlill -I ^AA.,,! < a jlloil jo ^Jwal -iSj 

q!» H (JLjall <J1)U jj (jo a jjjS Lkjou lilkij . Ao^ljl j (Jl.j3.JI 

4<_£&3I aift Jilol joj ta.113.11 4.** it jl^oHj tili^l j^».r-3.AoH ^josll aAj£iu^l£]l 

* Y • * Y Michael Crichton "jjuo jj£ <J_SjU" _J Prey "A-ujiir 4 _jIjS 

y oldl (Jl j~JI CjLjI j j jiajll joV! (jVn.n ."^jluLoII Jj_<ajti! j 

^.lA'n.i _j clua yjiUI (JljA 11 Aj jjl> iV 1 4 n^ll Awala j 4 0 jwalaoll 

^_1 £. I JJ_o! j j”^.a jljjSj j'l all jlwajal^ (^Jjjjljll <■*■)! C. jjJajo lg_lo jjj£ 

(g ol» 11 (JtjA.lt j jaVI JaLuijVI jU t AllS ^Jj AiL-ial 4 jjlill (jolj3o j jluoo 

CjlDlj_loo! Aiwa _a. £_j! _io (J_ joj i jjj jsuljll £tol jjj Ajg,.rtjjll c—jjSJI Jio 

A_ jMaMI .r.iLJjjJl jjlVto (jo (j^ajwaill ajlA (joi3S (JaJj . ^3.jljiSjjjlill 

(jbajt^n *11 a£jU1o AjslaS jc. Ajjj3joJ 1 i-jjljaJi <■ ^ lc- Jic-lwj I Aj. jl4 ill 

(_5_1J j— Jn'lll (joj-b_JJ I j_ft j .^laJI j (^a. jljj^jjjljll Jj3 (_5-i»>» cljj (_gi 

:l_oftj _11 log ibiUJJ jj'.''aU'\o jjjJLous ^Jc. (J JJ3J lg”iS>^-ij (j^ajwaoll 

Jjkill (jojJaJJj . joft loaJI Jj 3 jo (juto ^ lijl j 4 wjIjSII jo ^i»,o ?r Ijjl 
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J-Jtf ■ £ ‘ V 1 t j t (jJLlll.i.iLtt]l (jjjlA Jajlj^ll jlajl 

LS—^ '~ i 3 —J > j ■ — ■ ■ . * (j_jj«-9JI (_$l Jr t-.il'i^ (j-a £jluJ (Jj-aill 

Ann Gray, Research Practice for Cultural Studies "4_i3l2ill CjI _J jJI 

(^—3 "sql l ^I. W"i i n i o jl ua ajki ^Jc. 11 4 Y « • Y* 

.<Uc.Uua.VI CjUjJ 


JLaJI ujljiy'mil 

'J±+ £m 

VI^aSjJ tj _>aj J^pil ijj! jjy\J pUJiVI la 
VLlla AjjLsJI Cj^aalL AiDlc. L$J <Ja 
? ba. jl jjSTill j ^U It ^jc. <LaiuiaJI * j j. —■ t ) La 

: jjALaaJI CjlpIjS 

i ^ ^—ill Ai^ataJI La j i'i .iLajl o-i^J 6 j_jj_saLall _^iALaaJI ^ja 

Jal L>® ^yALaaJI 

VUiwjljiSillj (jc- Ujlu ijj^i SJ J.^I I £ jj La 

« 

jjLlui 

? 0 £*S \ jl (<UaiaJI (jjliaJI JUaJI Ja 

^^Jc. ,^al*JI JUiJI jc-Liu Ja 
L>—C- 4 <lL-\ a ^»l tA^jUUo ^ jijj£j^jlill >- «. 4ii ^'i..ul l Ajiill ,Ja 

t t 

• i_£ ^>^.1 ^ 33^3 U>^U»I <UjJaUjuwJI dllti 
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J3 Jjj-Jl fUll <J "Cyjp' O* i3^ Je-^ 

J-uljj 11 - j~ ■» < jja.j JJ jjAj L&a ‘JLill ^JaJl j ^g^alxll JLpJl (ja JS 

**11_ iA j t jLLJl Ija J ju*.j1I JU' "uPjjj" *Wa^ 

Ja jii£] 4 ;...l ...VI Aj*^.j*all ^aII 4" jLoSjjJ" v . nKli "JaJI cliV'" 

ej _ & jLaJ c-jLa -0 l_iIjS 11 j (J_ja. AjjLsJI Clia-lll cL)lc. jxiajA 

A\j<\ j jll 0 jgj. 6 lJ j^j-all <>» '-i-ic- dj±*Sl\ AjIjS (JaJoj J3j 
,3 1& " jLi—Sjjj" £3^a Aj_$jliil ‘j'jjjjjl'j 4jljalijll (J-jjl' 

.(< www.forsight.org > j j * ^ —M ‘-^.P'r' 

Jj£l 4^51 jll J l$i V 0 jg-a.SHj e.lJ>VI o^a (jl jSUU jj-^j 

J_ila AJI^IujI JJ (jjjjjij iAjJa Jill (_ 5 i3° L>"^ 

" J l ^ ... jjLiojji' jjj ^lil! 1 a^-vll gzjL^a Ij liA • C.IJVI o^A 

,A>, ^i—llj 4^*1 ^Ic. J Jjjj «Jl?* cs^- j^' Richard Smalley 

14*0jLi^a—ll cl_jjjall (jjjlJ Aatllla] IJaj AjJjll cliVVI £-i-a 4 jjl£-al J 

a j—^V' oA_A £-i*-a AjjllxJ Jc. a jl J*-ajj JaiiaJ lJI " ^Js) J 

t jLl_j J_all J ->11 Jj_=* Jj— k-alsCJI (>» AjjaI]) (_yjfl]l J vftn « l l J 

(jlSj^al liimbLo] Ai^-a (j*a (j^aUJt JAaJI JJ £ j*. jll <J-aJ ‘ jl jj^J jjlill 

n ^lLa__ui" £_J jaj < www.sciam.com > £—S j* '-&j ‘( Y • • Y 

j^... -' t .A V S ^ aj .(^lujliV' < cnst.rice.edu/reshome.html > 

3& ^IjlXuajJI aOA jSj ^3 A 4 *^.ja 1 I l_l 1 L 1 I i_u£ J 

c 1 . M< JtLal! J] jiajiJ .A ilisn.irtll 

AjAsSilll AjjUsjVI Aj_ij^all 3 " \.>i'-\ll" A,ir_i. <n iaa.V J 4 Cilia* aIjIJoaII 
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t l t 

«a j)\ j _!■>»>' i.^i 4 Aj^jLill 4 ^ IVi^| .1 ..I i /jS^oj 

^ j £._2jlj jl J/c"'-, ^11 IjjSjoJj .AjJjlidll 4 ^IVi ^l ■ Af. aJu, 

ji-L-al tl ^ . U >a i ^ (jljjjjfaSlI pia^uj tCjlujjaJI <>» 4j]j^a dlLjj^La 

4jjJ CiUjjja. Jla -Ll.uJajVlj 4i^JI (ja <a.j.3 44_jIjj ®jj O-* IjJJ^i 

pjSi—u> 4 i—Jall Jla_a ^gk j . jUucJIj JAa^a t_i.lA ^^ic. jijtiil AaaaaiaW p jJi 
.till—(_g jgm a j^lc. 4ju3J 4." el^aAj oj^a^VI »JA 

. ^ £ : Y . . Y tWilson et al. "^jaj u^^j" 


jjjial-io j-all (jl jAjj Y ^aill ^ jj lj 

(JaAjjji _ alls .oJuIa » I-aItJI i_Aa> a (jd-aa. o jIjI (j_jljlaJj 4£_^aj]l <Jj 3 t—J^UaJI 

<^a_j<a]l 13 a jj-a jj-lajj pJ 'j'' 'll 4j£ij^e 

: AjluIjjII fjA Al^a _yaj 4_ajjl] LljS I JjiA 


p UII Ak^yu» *ry^>'\j .(Jilljjj]l ^IjjI 0j j!i]l p& jlj^)ll" 

3 4%_J_)aJl j ^Ik^a (j<a (Jjl Cl-lbo-pa _£a . 4 _iaA| ^1j pjjill 

.. .4_-i-iLijg‘sll Jl j jxaillj 4(JiiJI CjLijxJI j JjaJI ^gk 

(> tjjjjVI gj “jSij 4 ,, (Jjjj ,, j "jii’j "jjja” ^ 

UU ^Ull dlUj ."iLajJI" j "jUir S^UI j^l 



^ **il.. . * II j A mI 4_m V'g II pi ml i^ya AJuLUI dll jjjll /jj)» ^7* J (_jxus 

Ytil) j ^xJ c5 jlj....i IjLaS 4 1 " ' 1 m~- 1 1 ■ 


_ 1m< 1 jl _cJj 4 - ill Lai . LS ^. jjSjjjlill ^gA 4jl_i.yi 

jl Wsil ..ill <palxjl diLa.VSAll J£ jj-a AaaAI ^iSI { gA IjLolj YojJaSJI alAljjjjl 

g _i ' qjujJIs Ajt2 jHa 4 j» j JjC. s jLaC- > jlj ^_jjl_iil 

jst. j 4jIxI 1 AijSj (JjLuijj iill j J 4 CjI ji]l £a ijxlulill JvLi. J^a ojLoll 
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.Cjj _]j (jjjj tjL—jAj j-» • -i ' f.LAI Atlji,«-n ^cajolLuij .(jAlJI AJIc- 

_j o l^jL Ljajl Aa jjjlaJIj iAj_jjlj CjLuSLa ^iGj] jJI (_£ JjiUj 

AjIjjVI Jj! <— aLi_ jSI J_ aa tillj l$lLa 4j»^-o j$a uiila ^ylt *Ujj 

Lil AxJaj La »*n ojlc-l ija 4<JU AjI .^AjjIaiII) 

- _j (jla ((jjU^oll ^ic- £-a (jjiSaJI ( _ £ Jc.j .lluiajL aGc-LLo ( _ s Jc jjjjla 

.(jjSJI oliljj£^o ,_j*J JdlljUl (Jj 4Ajjjl CjLsU Aj*jj1o]I -ll^cJI 

.r :Y . . Y AajjSj U34 jj" <J U 4^ VI ja J£ Ja 

( j,>.1-JI j J : o->..,JI AjjLajyi ^Jn-ill ~l iA-wj! 

AjlaUc- j v>j . VjiSjjjUll HLa 

11a ^ U aJ_j£jluj frljall 4—4 <JLo]I ja JjVI .(jljc.l^>l ^jjaLu<i ^glt 
(jr^ A la . ftU .aJI jA ^LJI Jj&Ij .^jljiSjjiUJI jjxl ^ ^IjLSV JJfJ 
I m*4*j a11_uiVI Ait <illjA J .IajjaLo^. ^iliLo £• jjJajA _jA j iAjjjJI 

jiCi _jj|__ill a 'A \-|j (AjtJjlaJI -1»I' ValxJI (_JxSU IlLoft .IjA A^^la 

Vf_1*11 Laj Al»< 1 > La (_J*a l^jlUaL 4 ! ~ij-> i ^jAill fLST (_jxi J*jl 

.Aj (jUill iiijUajj (_j£l J cciljt UJJC. j^uloj 4al)l jiVI L_pa Afcjaaa ^Ixil 

^jLjo—JI ~ Lll CLjIjIjS ^_yi jjlill (jt ASjGAa oJJJ-S3 jjij 

jl _jj£j jjljJli . 4"il» j>U\I (_j^Qal Aja^_^a]l a_iiSJI j ( _ s -al*JI (JLtiJI iLiLjI j j j 
c I *»» 1 Til j-v J J iAIaIa ^LlujI (J. °j ■ - j 4^^JxilL tlia AjI ^l| ^>jla 

(Al jaJI oliVUjJlj uI-)Lo_j£aJI U!jlAG 4Aa^asll aJAj .lilJl jLoj 

Lia.jl_jj£j]L AA^joJI j AjjjJI AjLo^. f *)1 .'''' A L.r-1 . ^il l aAaVI al l | Aj 

.AjjAsJI 
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: jJLill 1 uil^aauil 

(j-^i' (j—C. £jLill ^1x11 (j^ajjuaj ^ jia..a uXilja.1 ^C-^jll tJ ]c. 

IaAiu — J ^— jll ^LcaII La :#4^l j IgJIjjui 4_jj 4iluVl (jli t^^jdxJI JljaJI 
.Xiill^l ^jVI djUalLuj’^I Laj ? ( _^aj><-»‘'ll o4A jjALaaJI IjSj i—LSj ^^jjil^all 


: La.jl_$j£jjilill j < _ r wAauJI (JLijjJI 

t (jjC- ^3 _jl jj£j_jjlillj 4 Lj-v *11 4 -V , >»" £jJa j 

AjsjjI jiuiVI S ( jjJJaAjll ij-o 4_Jl*JI 4 uaaVI ujl j 4 1*'-. /'ll l 3 'U ;; U--, ^J| 4ilja] 

— t. iyS JS-Li — jJUJI J_ja. ujLojiaJI j^Vn.G <jl < .'•Nr. tAjjLwajaV 1 j 

< 

i—! j—aj (jJc. jlijVI ; -i-> -> ( j_L i lA4a. j tfLj^al ^3 J .4jjILo jjlill uj_jajll ^^3 
jj-L-a l^-Laj t<iixll ^ jV j4 (jJJ^Ls 4_*_jjl Jl tojjjjaJj ^^a-jljjSjjjlill 
^alc- l"i!j‘1 - ^-.1 j 4 dlV IS_jll 1 _j-4 4X- j«y 42x43 l _jV j4 (j_jjLo A £ ^ 

JS Mt J ojjaVI u. ll jJjoJI 4jj£x_jiljll Lllj)~> ill (Jj_jxj £-ijjl 43 j . ^X » « £ 

£^0 _ill uj_ja.il ^ySj^VI JjjxjII jLL i-ua ‘(Ja,4x 

I—Ja._jljj&jj jlj—j k ll £ Ala-*: ji^xll) X • » ^ j\c. ^3 "JoSa" .jjjlx 
4 3 (uiV l_— £_jll (jx) < Jj_jxj 1I (jjfL iill4jj «A^ :X i • « ji/iin. £ t VL^all 

• <Jll1 j^iui uj^Ij J>La. 11) i or. I . Vi 


tll—a. 4ixx .-vjl_ jiIaII 4j».j 2J! 41)14 Ll)_jaJ Jj^xl djj <—UaxIIj 
u •> jly'^"' j'l 'll J i jjSall Jjjaj _jA (jLuoll ^ »ul m>V I t _ Hi nil (j^lj 


l I n Xvm * jjjuta jj. ,--v's 14^ tljj4a. Li4LuaJSl ( _ 5 ic- 4xalS 4ai.U<g o__)43 

<4jl_0_jla-ell Lia jl ciSj JLa^o ^^3 ^43411 Ajij.1 ,_^jll _ j )ijl4ll i_JiLa^ JSjuO i4ll4j 


341 



j' 1 ^ ' jjl_ill A j'qII A .'•“") jAJ_waLall jj. vi a A ' <J>Lk 

4 i_J_j_jAi!lj a _al*lall tjljljaJI (jJI jkiil U^as dlllij .( www.nano.aov 

jl jlijC-VI £tSajJj .AiAl ja)I jA Itjj _jl t jLaiilxdVI <j° L& jl i’lC . Lj 

_II ^Ac. t l a^ A^A l ^ tllll jLa (_g-^ jJji^jjLil] AjU'...^ jjVU^VI 

^lii] i-j^aLa. (JSjaj jjJJj) dlUjjaJ jA -i-laJ ^jiaill Jja^jll j-a 

»- ’V' ■""'•^yi (jla (J^ 4 jI jjl&J . (Aj».Ia. jil ^iauiVl A! jit Ajjjlj Aiuia 

J a. ^jl A„) ja» , r, tAj jLajiUll t* <j-v 41.< AjjiJUll AjaIxII At La^JI I g-a-l L i ^jill 

■j ..j Ij t jj jAjLUiiAll jA AjAail Ajlja. l$jl La£ tl&jlajl jjaitail j-aj ‘Ajxj 
O jjJ J_a jV| ■.'J ' ^2 _II ^JJl Aa*j jl jSAllj jj.i^j .CjLa jft-tll -iaaa 

.^.^/il jl^VI j ^oL-aiaVI 


:l^jla jjuaj <QlwVI \Jc uu 

Ijilill (JjjaJ jUij jlaj (jill >—lliuiVI La 
?A3ja^aJI jj j** 'J 1 *J^j t jjji^ 'll jc aJj ; in*I I t—!^' ISjJI La 
V Jj_ja 11I ^gjll AjjLajjlill i—ijs^JI La 


VAtajfLJI (Jj^aaII ^-oljJj iAj jL^all JjjAjll ^taljJ jJJ djllLJlaJI La 


A_1jaa]I A J jl&lAlJI CjliltiJI jjj Lb-ijAaJj • 4 X ^jjjl i^jlaLlaJI La 

?Aj jla_jjljll L > ' j~jll AJt j*AiaJ jjJI (JjjAjlIj 

jj]&LuiA 1 ^^ J ia,^« AtaiaJI CJj^-JI j AtalaJI (JjLauj jaII JjjaJ j ja_) j& 

VAa^L j^k/i jA jl 
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1 ^ K »■ ■' JU V 0 ? j' j '41 4 ■ ~* Jl <ajJI (jl Ja^/hj 

ILj-^a—j Christopher Tourney j—1 -^j W 

/ . ** *1 r*. ^ ^ \ ^ C« 1 L n .il ^ i , ^ n r \^\ ': ' ! 1 1 jjc. 4j^A Lt^ll C—jLsL j . . ' . 11 

Aj|j^j Ali«*o) j]jj£j_jjUl] L^jS ^JL* ®->* (j^ l Jj-iaia < ■ <ji*> _>■£• Aj 5^a 

_II (_J_J1a]I jj 4_J j»L AjjLaaJ _)1 ■ —1 (j IaJ I el l ljjS La 

. <K .**» ^J| jjSj^jjljll A_l« jl]! AjSjjxVI 3 j jLlaJI jA ^jojJ Ajx 

jjla_jij . Y * ♦ © j Aj2 ^JIao C.I.1C. ^gJ] V_j*^aj i<_J_jiaa-a 

4_ _1 ILa ‘"'I />L'..»1 I j^usuijj AalaJI 4 a 1 i. ill ^gi a£Lu>j jJaVI £• ^ill jlxj 

4 .^ %aJ I J_oxll Ac.< www.greenpeace.org > 1 pLJ 

.< etcgroup.org > ETC JySjillj La.jljj£ill j ajj*j1I a_»J j±> 

j .>■ aA /I v_jj_aJI ^ Caroline Lucas -^j 

i ^ \) l . 11 \j-v i . iLVn ^LaljJ ojjJaC-j s. ' l Vl .a l l a£LoxJLi 

V J3 l^git/JI ^ ujljLull C>° l^> J^° J t>° fG-jH 

(jjjljS Ju 4Ln.nl l 4aja-J l jj* ^ Aj^jIajII A-ojall Lijj" : l^jj . >»4 

I h^-» j VI <—iaj" (jJjjlSj >. ' t l jn ^skll jiuio (^glc. V f-LjJyill 

^C- LuJa. J 3j tljlA .(Y . .V jjjjj 1 Y 4(jL}Jjl=JI o©JJ^ 

jL l A .. _o A_£ ji__aJ I_jUai* ” jljLi_ j“ j_J-oVi tSOaioll a£LuJI 

~... •' ^lr. s jJJaJI Aj_jjUll (JlllijSLoll dCta) jiii. 4,> ^» l *> j 

^jLo^H - N t ^ II" r. I j l 1 n.n nJl^xJ J ■ ^ii Lo jl c 1 £ Ijlij Lo (J£l Ia jJjoJGj I j *« Qi 

IjLol ^1 Jja*. ^Jlc." :Tim Radford "a jjiij ^") "Gray goo 

J_jjj! Y1 tjjl_ jJjUJI sAj^>. • ’^j-Ls^^LJI 

ijjj^allall Aa 5 ^glc- jAj Ajuij "jLoLjV jl (Ajji^uJI jS ±J Lo-aj -(Y • • T 
:",jaLcj 1I vljVLili.1 ^o Jji jlS 
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tlg-ui—aj —j ^jic- Sjjlall ojji-i-s'l diVVI eiA (jj£j (jl £y* 

—1c. ‘IgiLLI ^jiaJ V ilua.j 4£.jxaJ il-ia a uaLuaj 4 jl5L^o]I oJjJui 

(j—a (JSUiuj jj-o liiS^j La 1 _jJL=>. ILaIj .tiilii (jj-lxiaui ^jSj (j) <Ja^l 

(_5jLa^>11 t_ijja^all Jj-igull liA ^t_U^al Jalj .<^SUJI i_Aj3j diLujjjill 

< -» . ?-» ^-*-aill aiA Jjjia. j! (jx ^ j]l j_gic-j . i_jtall (j-ajJa (j* 

^»j!—J l a j—A ,_jl AjauuII l4_baVA jl 4jjLaj jjfu VI 

.(jiuUiiaJI (ja Jjklj £■ jj jj^a ojlj] (_J5l <jjSu .S3 oLaJI jLx-a ,l«i ^Jc- ojjlall 

(■ L-Jil — Ji (J » >J V «ill3 (.jSij «_jjWlll A ' ^-.l" J3j 

—Ullj j \—SaVLj i4jaJI pLuiS/lj ^g-ic- ^Jlc- ^gic- ULij .si] .<ju^j 
(JLo f i rv I J^)a-a] 4 xjjSj j ^jLajll ^V^JI ^gifr JJA« AajJ tii]j ^^ic- j 

(jj j .(_$JJ—Lull Liijij tlifjj I.S$3 SojLkiijl li*_La ljl lljl ^al_jll J .a jLulijl 

£ I j— il (_pa—*-J (J—asu Ljoc-Uad—uil ^.Sc. LaLu jL«_jJI ^llgJI .v^’i 

:^ I j»■'—ill 4 ■ ill Ml Aj*j "'ll (HiIjjVI aiA di-sl j-*." 

vr - ivt 

a_j— 4 -?-VI (J—^a cljiiVI a AA ^.Sc. ^gJI a_)-a ajLiVI ^Saj 
{_g—1c. Ia- S > 1 JJ (JLaial Lal l^gjlill ^c-uLull ^^ic. aj.slall iAjjlllll 

. (jj-SaJl 4 » . Sil 4. 3JLui-a dill jLa3 ((J^liaVI 
i-J—il^a. aeldaV lluia Ia-SaliJI dlljA-aVI (Jiaj 

(*■—« J—«Llj 11 4—jiiS — L y i jj^a —aJI 4_a.j ^^ic. — 1 jSj t^iail 4-aLdl 

t t 

*• -dajL«-a j—iL 4(jl—J3.VI (j —a jx£> ,_gij .4jlAaJl 4 jaUI dllc-^da^xJI 

V J 4^] j \ i a rtll V l k-iI *> >>il f. LalxJI 4 j 3 L» i K .T. jl ji^l j il 'ill 

Jj a a^g-d—J ^ialik-o 4_da jL*_a]I j j ■ ■->'» ijHjS ‘ 'l<~- Aaiu 

J. »sl l jjl__i i i jjJaiall ! jA (4jLeJia^a ^alia ^_jl <.- lad ■" j ■' •-v . Wil l 
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(j t _a LaSj . IgJjiLj iH-vibU JalSJI t_aaj]l _jA Nj->-_j]l •.jli.itt 

( _ 5 j]| iiiL ,jc. (jSaiJI <■ sLVi V <>3A 4ijIn''ioll JjJj 

j_U3_oiJI Li. J Lyljj 4l3*_a]| AjjlC-iU 4jJa^)Li>dl dllc. jAi^aJl lgj.l)| 

. T • • o "^ajj" l" ilyij.u.ill ^_i 


4 aifl oil 4. mil 4_jLii. <*ftl -a% (jLi—j l^Ajla £a<2j (jjJI <UiuiVl <j*3JU 

—3^5—SSj^9__jLi3U 

t A ioixjl . ' 4 11 - i n^ajl ^ j] jj\ _jj| j & la 11 ^ jj-a <> 

V<Lal*JI 43 jjiaI] IfraLVinJ j 4 jj 1 aYimVl £jjLuLall 

I’AA.W'Luall CL'Lu j!xa]I j '4 . ^i/' La 

Vlg"ij.& Jjjjj ^^Jc. j^Lasa]! s 3A iJjk-aiJ <_jjS 

1 . t. ’ll 3 \ < 4_'j!la oL]l Llil v ;V L S-i-iiA i-sI-IaVI 1 Ja ?4laiJI * si 3lSj I La 

V<aIc 4S^aJ ^-»W 1) jiliu al^i.L 4 ill L.J1 Jja i^llj (_ja 3*_li 

?jJLa3aJI oJA 4ja 4jt_iLjl jiLtJI SJJJA3 La 

Jala— iaVLj J^j-i^ljiSj^iliiL 4sii]l j»3c-j *_a_yaJI Ayo ^Lall IjiA 

■jmi fl -iiL J tjilxJL AjiaLaII Ajjjr-Ldli.'j I JjajiLi] lag a i<Mii alaJL _>LLaJI 

— jl t^Lalx]! ^3] ~ 1' -. j* 4a t r ->": 4..iil^aj jA iV jl jJliVI ^^Jc- 

— igjjj .4-alxJL V» ^LalaJI ( ^ic. ~ JJ-iSj Jiii ^jJc- 

_i. Jj a aLaixJL «LcLJl 1 La j - .viill ^ja (3*a1I La ^jjAivLaJl 

4_ililoJI Jjj’_ hJ\ Jj t£j C*.Iji ‘tJjLojVI 3jli si ^3 4j_oli. i f'Ac.y I 3_^g_=wl 
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Gregory and Miller "jWaj £ jQj ^ ^c-LUj i<Lla 

^ j _xAjll (jx Aljaj 4 JjLiLa]' d ' ^ya Ju^>a]l jA >. Ijlktll jl ^ 33A 

|j _iLq ^j_j5Ll -i2 Ajl ^jJI .A^slxJI a£jL>u» ^1 .ji-vVI < __)ljiiVlj 

Jj if _LJl ^g—3 A, ■ jr.lxl^Vl i _ s ^.lj—ill AoaaI ^ Ijl-iil J 

^jic. <__laJ i^Jjl^ll ijalxll AjJajlxxj ^yixj V f -»U II wjU j^v' i ■ : ' 

. t A A -anj AjL&xJ' oAA ^ya W^2k I J^Jr^ J (~i “ ,S1 ' 4aLal*JI 

ijjJUJI (jc. lla0_jo2j tlj] ^.ISJ ^ill SJjLkJI jilaJI 'ojy-a jj kLliljj 
_1J _iJI ^jil ^Lia-!j .illlj ^JtiyuLij 4A1a& AJL 22 W y .jl Slaj 

. liJI A Jt.i'llLl -l» I' Aj\» \ Lo Jix_'j ~l» I' ^jC- S-lAi -J**-* 


J-JJ-aII 

4^1x1! I pLiJI ,_y2 w_ilii£JI l-l^J Aj^S^oll aJasJI I" 

f-l jj A__jLaC. _i. ya A_Lalxll Ai^jx>dl «.Loixlli . Ua. Jy: Isj^jW 

(jjS.1—J l 1)J_2kJ Vj '•» II frljj 1 - A ll kiljLuU £-&!&-&]' jiLuj 4^-C-L<U2kl 

< { 

jjJSj p2C. J ,^»lxJI II ^_]j fJxll (_yi ;^l i -IsJ j alajl ^3 jl£i^)U 

Ai_^x>dl 4-J^uijj i~ ?j-k i^ /-."'-> -11 ^ 1 .II c. AjLuJI 77 j ixiJI v. < vl~' alixx tillj 

4 A xolxll klAjuujjj^all »Ja 2 j — AjjjiaJI V.i^* ^Jill — Ajaill AjjolxJI 

IA A j - d... » II V-« i-k ^_i ' 7 fL jji 1 7 j 11^"■■v ^ i_ii_aj j 

klil_^IjJ jc. A-s^llll aWv-.1I JUj l.;..liil 4o^C. k—’LikiV ^j-Wlik 

4 A > j-ti\ A -Jiilc-La^. c W Ac-' c Lalxj' ^Jl Ljk ^Ij'^lill j ^Ltil 

4 c,l 1 j ^jJc- pLij .Aji^XAll p .j aC -I jy* p ^ , , V' c k~~ -.% ill; A*.r»l AH Ia^jLx^s 
Cjj _i-ill ^_2 1 <na a lj 4 1 ‘ <25_q AjJ’-.a. ^ s^)22ii 1 sil A^ik^ljjJijI Jjlj 
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frLull jjlj jIjSVIj (Jj-^ {‘Ji^ 1 4lllfcj • ^ * '.y * • t jAjjx.-*x 

-v a «b‘i j j l■^•'V l AjljoiIj o^jALla tAiLia. ^gS t^jA t^lxil ^g&lxja.Vi 
i -UI I i"'1 ji jku jlL] be.Lua.1 ajlcLJI as^}*xJI till (__!] SjLiyi 

(jc "4 <1 j. >-»V 1" jit Ai ja lijUs t4.lK.si Lo (j£ _jA 13 a jjlS ta] t . uS l Til lj j 

^_a 1 ir.l ^-. l ajljj lSJ *J Ua»i ojLudj ( a!xJl 4_)j_^ 1-ijj jjl ^luajj .j*lxjl 

tfrl__xl*JI In w ^j .i' l j tl^Sk Aixkiil_jjj ll Oat tj£L®l 

4 .iik j « ^i.i jll - 1-H AjiLSi (jliu jJ #jAUall aj$J (j_j£juxj 

^_11 •' ta JA Ajljull 4 Ua’i i _ i'll ^_]j j 4 -v"il 'ill AjxjxjII AjxIkJI AS^)xa]I 

4 'Ia I i c 4 i ^val l tljl&lxaJl jjC- Axjg.Sx A—alij t iiLlS lilsSJ^I a^)AuaJ Asbxaj 

pi_jj j H ''i 4 'Q'< Ajjj ^gi fr-lill liiSxJj .A^jull Aua.jla»j Aa.jull 

Si\ 4_C-jilo 4 1 J<& Cjlc.La=k elja-a jib i_$kl\ ^l*il bc-LbaJ j jg x ?J ' 

.4^.jili a iIa! 1 4jjSi]l Cilc-LtaJI ^glc- t^^ajla. A=wjJ 


(J jlx ^11 Jb £xjxj ijalis .bua. 4-kaill o2A jjlill ryJzjJj 

C. 4 «V'4- ^ >Jl)^b—HaJ (J—La-1 (_g—ill tlJj — <1 IbiC 4 oi l 

- <j_a Liu ^1 ^gixLlI liliixl'j j ^la Jj\ l$jx J t^ 

— ,i\ T\ J ~r jl — 1 ‘ 1 ji J J _a. 4xUJI (" il 1**1 »<\11 — (_>_)il frluiii t>A 


jj__iau 4__jxja. J_aa. ^1» H illjLlSj u-aixll JljaJlj i ^llill 

.l__UkjljjSjll £_« -1 ■» 1 ' 1 j jk -t4j -a ic.^jj£j (JuIsIaj oLiuj ^g^j]^jSj_jjllll 


^ 3 1 ^ j\ *\ ^ j 1 j ''‘s' j ~'l ‘ill l^sS Juau Axle- ASlsij A. a . j*nl l Ixj 

Ijj j .aJ_j^aJl Hi_2>ulx]l Jj^-La Hl*ljJ AlSj j j$ x > JI tJlxcV' 

AEiIxx 4 _dxC j; j'l.i t^gjtxla-all ^ 5 j'l.axll ( _ s ic- Ajjx^C- Asj^Lj lu j$.i UlxC.1 
t^gjtx'ivwoJI ^ jlxxll ( _glc "AjxuaJr frlij jVl (jua- ^3j . jlSsVl 

r, -\ 1 "a^>. jlll Aua.jLa. ,jx i ) _gjxS*Jl alau^l (_gi J=>~> JJ & J ®' 1A 


. A ■U i -2 

• / 
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Aolil.1 Jl "AajjJI J) <>» 


aLJI J—^\ Ujj ^_i "l\jA 1 A*^JaF A&l jjL JS 


llui 


J ' jjaJI AjIc." ^j,a swill jlgsa. oj ^2 jLj tA -ta l ^ aj£a J_^a-a ‘ (j j > ‘ llS .) 

'. L-ali. ILjJa A. m . &il (_5^ *i3 Ji-SI diVI _)LuSjjJ AjIjJ 


jj_£j jl II J jlla J " jjiJI Ajl&" jb-=“ j3jj b)bj (j* 

. ■■ II A_luulb _j 2 i^J»ll o JjJaaJl "ojy jjC. j I k a_ < )Jj5i £jl AJ 


•j^aa—us J jb-Lab ^_ ±ut tAjjJLuul <LaJUI ^laJI jl j-all j A mb jl^aJI 

A__jxi al—— 4 a. (J al j 0 Igjj-J'i 1 ^Jl dLlI j^VI o AC-lix-a (Ajjlc- jl 

^11 *JI ^ S jnA m J jl—Lab . JjSx^o j^SU A$3j-aj Aaawaj 

. (. a4K"il l Jab — -I - bill Jbo — AjxuLuiVI A. j , ; l 1, 1 )y I CjiLabiaVI ( Jc. Jj ) » x->al l 

_a. JLi_l j j»" jl jSall aJU. Jiaj 33 ti—SjJall e3A JJa wliajj 

. Y “ - Yo : Y . . Y "ji J' 


*■ « ■ ^ jl Aiil ^I w^jV I Iaa ^Lua!)U jAali (Ja3 jjbia j-aj 

£■ j 4idl jl g-svil -ilxjli .^g-ajlj ifbl l jj-a — £3jia jLj — <_£ £ 3 J 

jj*jk^_JbV j ^A. >ilb _j& ^li i I jf 'a ji 11.1 o • x Y o x Y e jjAa j^a j j^ im 

33 . <* 4 " jiA.l l A ilc. “ j_jic- J £3 j libd t jSij .A >.nlA Aiwoj 13a 

J SVI ^ le) bxllc. ajSjlaj jAll aA}A j jjaJI ^aIc. jV iAjla)M jjj 

1 *>»> 4*~' t^Aj&Llk^all Ajjjjtll jljLII ^3 Ajljlall djl jS)i\ Ajjlc. j-ajJa 

f I « ■'• ! 1 * '■ ! 1 ^ - Ajj ja »*> jjiil jC-V baa 4 ■ a \" iljll t - * '*ajl b_:i LaS 

A a l ■ >» 1 .i>_alusa]l Aj jlSba.1 j o^jj-sab-al! AjS^lg^lmVI ^-jl-b b-J Vj tAjj^uol 

jiA.ll A^ulill AjaA^I JaSi ;_vjJ «jjij jpjj ‘ aJc' A^olS jli tviiL Jl 

A_ubju:_SI) ^_.^ibjujjjjvll j ( _ ? ajjl JJ- ujVI J j-iSI b-kajl jj ca_li*JI j JX-JI J 

" j_jaJI Alb' i-J—a j f 'A'a.;j La I J4&J lUa-Jjb ^ jfiJI JSibJ ^>*JI 
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j_« i jl Ajijjllll dlliVLail A-U*-dll liL xa jV' ^ 

<jl£xll b .kj ^ j i^llll c '^' t3 J^ j' 

" j j.1 1 4 _Jfr" J—la ^JLi. £ l ^ a -j -A^U ^labil JbJ Axjb 

IjiiS ( *_uiji (jLkj ^ylc. AjxAI dJ 3 djUaUj jl L>a JXJ tlg-ilj jUUJI AjU j J r . < * ■» 

j_jc. UO Ji ' J ■ ^ I j <c .U»iV| A=j ^Ijj) A jsft l Aiixlall Cjbiaill Jja-a ya 

Jj ^l^oll jjjjl >al! jU-ait Jx (J 

jiS Jaj ^ jljjSSjjlsll Aj 3 f J& Jjaluus jC. c5jj JjA-Xu JJ <1^1 

.^jlj_all aj_& A_aS jsall j £ jaJ Jla-Jj iAjC.Uila.Vl jUaijVl JSUUo jx 

j_J da ->j J u^} <3^' er* J 2 * ‘ yr* J^' t^Aj 

."j*kll aJc." jx Vaj yA Sj^V ji "^lalil £^a-*" jU^ '^ a J 

j l ' 4_ijli 4 4_iUiaJl j'Al l AjI*j jlSj^ojUlt £^»la. Ajjlax jx VAJj 

j l ,. y j 4DVD iS* (J l?- 1 - 111 J^ 4 J OJjjV^ J Jjj#** 

J <aV 1 6 j_A j jW\ 1 VUaia.1 jS^Vl 0jUi' <jj^ j*j) tjAA"' 

f- U dN I el > 1' eial j>x]l jl .((jVUaVl ^ W^jAa. MM '■ iA ) 

. l^^-'.o-i ^1 i_sL-ajbU liSj Jjilj 
,|j_j] J_a.ji V -13j jlxlj Ajjj^ djUxM' dill jlxj 

Ail Jj^slaj jU ^UslIII Aj* jlll dili JJUdll iJ (JjUj JS3 c JU AjI 

l jj 1_<£ iAj&lol^Vl Ajiill D- 4 ^jljjSj^jbll 

i r jJ V dija. ‘”^aU jll r ^JV’ '»>3 .Ajlfrl^ <4>. 11^1 

li_A ^Jc. (A^jjUl) A^'^Uli Aii-a jl AjJLo jll Ab-all frlbla) SAf^ 

.A__iiix oj^jua ^3 ^xial ^3 Ailll O'lbi jli idlli £-aj i^dixll 

Uj j_ is _II ip^L jt ^Uill ^Vl) aj^UjII s^UJU Uj£i) U j*j 

J -v^ ^oliU_ UX)VI e-l^ill J>U J^a. JjAj j l ji^' <S* 1$^ Aj^llU 

J^\ ^ISill 
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a —-iLi-'- CjI (J—«Jj Ljijj ^^1 dilaLuiill (jjo jjj£ j ■ '' ^ j 

* . !•>,> j 5 ,^-ajjj jll pUI daLaSli* (Aajiajjlall da jaall ^jlc- <i£l*JI <a.jail 
<_J_Jj«all (j—a J—J j<a jxolaj Ljajl AJj» Cjlc-LaaJI o5a j . dlliS jj£j VI 
C J_^ Jz. Jj wm-^U jjKitij ^Aj . JLaJI L^Jj jaj jj jijj 

—Soil (j r« b i >» ij Aaalxll djj^all ^z. J jIjaIuiI jla A.i.iiLii.iill JL^j jjxaSjj 
( _ s —3 Lja — j| »U>i r-l jail 4jj£ill dilc.LaaJI o JA eldac-l j£lj 

dl l (~ -A il jloll JJ— *j \J diiljUJI (_JL« jail 4aa. jl^ dAc-La^ 


^ * ^i La. clalalaAj] < 1 ) ^ ^1 j ,| ^Ja j 4al^o dala^da^aj ^ a *. .■! <... 

j— & C/j— 3 <J j5 . m' J Ldaal elokll (iljaAj tdjjaull ^»C.J jIjaIujIj 

4—a9 J » n . i' j jl (_giaia Loj j jjajJaua jldu 4a3vLiVI j AaajSfl jlSaVI 

^_i J-*ll Jl jlaa j^all CjV jLuull jc. Jala jjaaaa V ^A j t ^-.£ ■s ‘ilaj 
JVd. ^$lajL> (3^ ci?J O* ■‘Ul&l-la jjjJajliaa ( »^j£lj i^gajjlj jr jla. jjl jJ 

'—«jjLK^ SJjM' ^ ojSj jj£ djljLu&VI j* 5JuXu 

^aAlixJI £»a l^ial ya j 4aa. jla.ll dilc LaaJI dlla jl£al Jalaalij . l$J:l ja.1 j jlaj 
W*“—aj A—a. j-llla lift j ijj-ajall ( ->frl .a » 1 ( a^al-Aj pLolaJI lg..k)jj ^^all ^jjlaaJlj 
C 5 —^ -lU*!! £-3lj>» ^ ^ AaLuJI ^jl jaa. l^a ja^J ^^l 

ja__jj t4a«lc'jiSall Ailaall jaa La (_L-aljall ^jJalj La »■ -■ j Ii iiillj 


. ^aiujjII ^JxJI d)l.>iu.iij<a 


:^kll Jlauj 


^__2 i. ^ ' I ^1 1 ILii A i ?* ij jx<a l l ^>1x11 A . jjLy I s^A I >y 

f —1*JI jl 4_i_aall ^ JJAJj • U ) ^lc jjSall Lla <a'ia <i ^ alio ^ (S J*JI Jalaa ^yajC. 
£ — 2 '>^' cs— 2 »-^lo ^Lxao iaaa ^jill j*oVI ^aldall' ^ jaia JL° ,»ja-io 
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^J j? q A J J._^ ■»l«H J 4 In J'. - till A^JJJ <A_alc. A 8. i {^jSJ J 

3-—® jJaJI 3 C " Ailiii-A £’3 >J j .Aj_ja1x1I Axs-mU ^ill _yAj ^ 

l— a.$.a »l^j >1 3^- a Vlj _jj^j-aall S.3& (_jJc. t_i_^)xi]l JSjuIjj i^jSLaVt i. °L~- * 
rijJa—JJ tiiilj 1 I It a £_aj . jj^al*-*]! £A\y aI I 3 ajjJj jolxll ^C-1 ALTk'VI ( ->£..il] 
—jjj . ^ya. fC. jll ^^ic. 1 ( jsix >1 1 1 j • irtyu aLaslIa l^JS jjjwall J 

. Laic- A'iiVl La c_i]£ 3 j) t^ixll i-_sls 3 (j&js*. jlJ £JJ -‘II 

a\ A (j_31 j t {jsix .1_ 11 Ig.iii^v, ii ^^lc. oXoLxa AsIxLaII ^1x11 j «j_a .1^1 j!li j 


J_aIxa]I (J_La ~ (j£L«VI 3'® ^ixll ^il ya Aj-laL jjixj y 

diuulj tAsl-lj Aiaaj AjIaaj — Ajc. 1 A^.ThVl j»^lxllj ^^aIxII JLiaJl j £jl3Jl ^alxllj 

1 '■» ^ i_ -ul^a. JS ^ 1 x 1 ! JjljJJj . AjUiJl AlaSi J1 _O.L' 1 3 * JLs-J 

jiuj a J i.1 jX a j . 1 Ti.nj* * (3-A 3 3* J Uaa&:' 3 qjxlxij jA j . LiisLsj j 

_ 2 A-ia*jl1 jl Aj jLall ** j—' ^ya e -1 _jjuj . ^Ixil ^3 ^j-iAmj^all ' ‘■’V1 

^jLi‘ 41 »j tjLalLlj .lAAjljpj aJIa. 1 I aiA 1 . 1 a ^a^aII 3 ”^ 4jL0c.VI 

( -> It 11 ^ a'W aII jl_j_ 2 l A j-a —kA3J 33 —II ^S-J —111 jlaiiLuiVI i_$ JAaa 3 ) 

~ L>I' ^auhJmij .AjjaAI iJijj joixJI JJjjj 3 I ^3jL«il 3^ ‘ 1 _^1 ji^Ttll J 

1^- ^le. " jA La tJS ^j. ^i-s. y*j tljl_si^'^J lilLu^V -^Ij^oll Ail 3^' (3 

I jJSJ .ajj£jaxSIj a_o 1 .^‘rtVI a 3 II Ja .1 3 ° (^^-aJLxII jjAjljjJl 3 j£\ AaoaI 

JjJI fU jlia A^al 3 aLUI 3c I 3 xi a ^ t **.l > *■ q j ^ 1 t *y ] 

-II I ^ ^ » 1 ^ - ^3 '' 3 ‘"Hi ■■ “ *1 ; a 3 H a A- h'ia i-LiVmj.^ j^gjl J Aja^H 

_ 1 A 3 II T '_jjl ^;lc- J ( a C ^~w'iil 13^/ 0 


‘(_K“ 


J1 jLu. i 


^l^—ll <_:_jLjaj -L1S3-C — . 

— v—ljLjaJI 1-1A j\ ;a: 3~- 

__X- 5 . J_1-ajujl / xa. 


4Ax^>iJl ^-laIxII A3__)Xa 1I ^Ijj) jji' *J 
. j'XLjVI ax 3 j aKAa 3^3 tf>l»" olxj jiLxll 
_i A-xii ..i a■ s II ■JlSy. a ~. 1 I qJS ^3 — 


LSI 



viJliJI c j-y " jiaLUl (jc. ASjjui 4 JIjaM Jj.*‘ » 


_juo (J)U. jj A ^-oLall ^Aull ^Jajao" AjLaa. ^AaiiuiJ 4 j l l "l5l l IjA {ja 

• C 

p.1 5 j (j C. oAjLadl oj_j*^ai] ^CO J_j2ux aiilj Ajjj (jS^oj i'll j-vll AaJ jj^aS 

L (^£_) "•■' Ajalj (j-oj . ' ~'K Li] Ajljill 4_Lo I A^Lia Iaj jx ^1*JI ^»Aaj alua. i^U II 


alii* jaxIuJI {jjjjosu] ^g-oLJI cutnUiB j ^i*JI ^>1 ia>.Ai.»il jL clajl (juSle^l a>‘ 1 *- ^ a 'j 
jjVI 13_& (jjjj A3 (j > i » il l jjl (jx ^gic-J .v_AMilio 


j_ a AA_C. AjjJJ AiLjaVl-J lAA . jIaa'JH (_jx ^jJa. _$* (_}j **-; iml Ax 

alalj*ia_ 2 klui« Ac. Li_«a jjl 1_gJjlu £CAaj ^jjJI Ajmll alDLiaJI alAc- a 

j j'5 AAC- ^_2 I3£j iIajjAJjj AjaaII tiljli •»j (Axle. A.4.waA ‘ lJj 
L~~-1J.>. AaLc-aII al£Laa. ~l lA-..„l AaI JA K~> N Aaj . A j-w t^-»ll )JS1 1 x 1 1 Aja 

A >il L-« *11 A *j.11 oLxa. ^yajLi _^ia. Lax i ^g"ll rliix ^3 ^ ^ Jji^J^jLiU (J jx> il l 

P— 1 j*. ^ J! JUOJJ Iaaj .l&^Jal*1 <Jxl£JI jxa Lgis _jj 

Ls^lla. villiA j 4 J_)ix]l L«j-v * ^ ^^Aa AaxjaII 1 Yilj-a ^^3 l x £ a ^IxJI 

.A&ajiu i(Jj tajljl <_£-ix 


^'■a.^. \ ^Lajlail JlaAal (LiA d3j 3^J ' V'^^j ^ill 

i-ilr-1 ^-n." a^A jjSj j ^kllj A3^lc- V AjjSs alllcLoaa ^3 cl >>iC.I 

^C- 3 j t 'jl,,.l i Lgjj^alc. jjjaj ;_^l (^IxJI j_jC. <Luia 3 J La_jLox1uiI J jaJ AjjSaJI 
(jli uillj alljia. j . c-LaLJl j AaaIxJI A3_^la1I_j II (jc. ml mVi* »•■»ll 

all)_*3 jj ^_ u,JL ta_ijl H Aaai ^oS . Ajj^oaI a] (JSS ~1»H AxlxJI ^5 ^jl jj 

( ajjjl_l 3 L Jjt j!l 1 _sLlajj _jixj J 4 ^oAlAa. (JgLil ix as^j) (' > ' 1t W J>x 'LoLtSI 

— A_JjSill alii_C-LaaJl oAA cl.wnC-1 J] ^ASLi 4 jiaVl a.llLail ia? lc-J . (^1*JI 

JjCcli^ll jail V a_j:a. i^^-alaJl (Jutiil ^jic. 0 A 1 I jix Ajjul ~ Aa.jjll Ajajla. 
A_J^j (3^—*x (j^Lai ^j3 ^ixJI ( x_lbj ~ Vl-a IjxoVI — jl 4 < ^ ft l x jl p la'ilt 
.j_)iil__i]l -^-^4 ji/TL) AaJaj A jilt.i £_i! cill 3 jjc. jylijj 4 1 ^ ~',C. a^Lxjj 

4 2_i^«jALaa k allUaLiaj L^Jl) 4allLi3ja]l Jjx aL.iI.u alljAa. A ■a nill ^t^Lsj 
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LS —^ C K **. 1 C5^ jji a luj 41—1 j l ‘ >1 il l J aLLI I ja 4-1 Lx Jl 4 j l ^ '-I I ^ 
j Louj I ojlx-J ja o_ja lu .4a 4 j1aC. . ( ai*JI aLaj ^^1 xa al.ic. 

<_sl* {£^.5i -oLiaJI ^ jjSl (_5^) j»l*JI I^LlII jc. 4 J 'nlaVll 

*1—(j^J V J 4j*3I j jjC- jj£j La UJlc. J t J /il.aall jc Cjbil y eLai 

j»C-Jij 4ala*JI a-ift (jl CllijlLaJI jaj .aJjj^aia joC. 4 j;1>.i £j| jj jJjj ji 

CS—^ a.jjiaVl IJ4-^ Jsi ji t^lxjl jc. 4-i >'Va-'l l 4A.jjiaVI 

* 

• i_3^j4^^L1 Jj|j yc-j V j*jxj '-ii» i jJjJI j jj 


: (Jjflli n all JSU 


j—II (_jic- (4j<n,ijjl 4_jai*JI 4j^yia]| £ISjl Lit, SJSjuLaJI ja£j V 


<il-«al*JI Tycuy jill (J jjAtaaJI Jaaai jj]l <_£ jLaa 4^M ^ i_j y±j ja 

^ *44 L^ , 3 4. K , ,i a I I , . 4_ial*JI * .j ^|1 (ja 4 *— , j aI I 


4—jjalxJI 4—slsull (JjS ja (j>>M nil li& jl£j! j 1 1 -j'r. l. alii. j l .UI I ~ 

^ (tillj (*—a_j t pl» 11 LiaiiLJ j l.l=i.^a La^aia ' jalc. 4jl dll j . a >M ■ ,,1 1 

Lil La£ .a jj^-rall a.AA Uai 4_ialxJI 1 1 >1 ..j ail (_Ja»lj 4 c 1-1 A a — 

t t 

iS —J jl l5 —L^Ljj t<U SaVix 4x,L&a» j l/ie. 11 pLalxIl 

•^—aLoj Jlxiax 1-^-3 j ^jLuj ^Jl 4_ioullj 4 -s. 

—iC- S 4 ^Ln-iaaXo^ Ij.^L.0 j laAaju LiJui 4 o^ J t J* II & A^> 

(j^lj 4 ^ 1 & ^lx 11 4^oLxjl ^ J)q ^4 i* )J - *a > ^ 

» 

4—Sj^iaj ja—Ull A>aUJI 4,>„i1~»ll j^Sia 44 Aj5j JJC. ojjxas jj^j l^ji Laj 
4^b.j3ll 4jli.lj t_iil_j=J! "4al_j*-aVI (»istll 4jkj_>Ll c4jjLia!iaj 


4 t.is'i 


jj 


jA j ,4jkjpll 4jLawjli l_.».'iI j>H >_iU'i-, -Ul l 4 jujlL jc 


• Jl^VI ja J 



^J^ll LS* ^ 1*^' tffi* 3 

_a ^__3jl 1 /.^“'a, ^i j jjjuiiJI (JlSxiilj 4_iai*Jl A3j*-*ll (_£ JJ iA_ia1*JI 

^Jal .ail jLuil ><jV 1 (jxlall — ^l-*3 j3xj iJ^ ~<J^ A iJ ‘L£ (JlSxuVl 

.1 1 »U ^ 3LxjI Jl 433lgJI 4.; a i njll djljlxxil j}4 4juoi*Jl J4C. (JjLjJI 
(jl - ' ? ‘ic . i «■* Sll j ^ a i ajll Jtll i " ) 1 mm ja j)» la 3 1 L >ij l tljA 

ill aj l Jc. (jUj^U Jjlmjil <J*ia3l e jj_^JaJL fl*!! JjjAill 

<3.0 _ xi 33 j i j£l jjah <3 <jjfL} o' J Jfr*>3 ' jj&aJj (-Lux SgJ*-!' 

4 iK^ j - m 4ixaj Laj Lua lilljj sjxall (_5 jawmII Jc- Jx *4133 

• 4j ^ol x-mV I j 4jI j 

j; Wi Jj Q-liixl iillj^3 c^lxll ^ jp.nal l jUal (Jxl3j tJLx 4 jI Jc-J 

3 Ja j jjll 4,.^ift>l-LJl <Jjl£^x3l 33j -AjI^xjjj Jdl £• jjAo 4x.jj 

_]] ^-L-nxVl 0 * f^_>3' Jc. t -i 3L * l s* ^%3' ^Aax c±X**.j til jJI 

/j_« 4_ 1 U_--yj Laj i^lxll (jl Jl I Jaj ‘4jilila3l «3& J (ill^>xil 

^Ojaj ^'m 1 j . j m j~~-.ll ^jlLoj 43aalxall 3j3m t_i3_jaj jLxuijj 4jXjJ j Jlmxo 

f c < 

4 _ijSill .^'1 r.l,nji _^£»l 4jjj (j^aall (ja ) « ^ » j 1 4_J j)i - ^i ^U 3 l » ja a 

13_& jjLi ,j 4 j .4 jL*J j t^jlxJI pistil AjC-( jLSu (jd*il 4 „im- . i b Aaxjlxll 

jjj _ Sj .jjxil t_il 3LAV (_5j3xJI 4j13j 4jakj £ilu (jl (ill j3^l 

A \ ■ ■■ ’l l ■> 4 <"v ^ A1 1 t4jjS3ll dllc-LaxJl (j<a (J 4 I 2 33C (_j-lt l w >*- , °33 (_^l_^ll frl3jl 
clil_c-lxxll J£ liljLiu V I 3 L 4 I 3 i jS>jall t " 'l» Ay i l-* °4lc-| jjxll < _g-ll 

V^il3 ^ ^1£JJ j£\ ^JJ^l' 

■ 7 ' XJ 3 3 (ii_ix S4jl3 3x ^ ^ixll 4_cJ J_jx Li* jl jiJl Jj4j V J 

CjIjIj— x ^jJj SlxLx (jxi nill3 j>x ^3 jj (»3*3* j^r 

La j (Jjxi j >4 4 . -> L^ial j i Aj fjki (_53H j>4 j ijJxll (J- j ^ la J 4_iij£ J^x 4i^l«: 
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4—SLuall —3 I JU. 4jjlaJI 4_xUJI dll j! jaJI £d«Jj . ^xlxll JaLiill 

J—1C. JlS-iVl -laJ Ida. !}Ha iLul JJ <]j*-aJI J^la^aJI jldj o W.J 1 

ajjl.lJI dlljl_j^JI ^dd La ejltj . jj-atxxJI 1 ddia. a ^_2 ^JxJI 4 i...ldl l 

J—fr 3 -4-oL*-!l dlLiallttll Sjld-a Jl tjaa^a ^^lia. Jjdj 4 j]l*i (jdi jldi 

•*£— U J ^Au ‘j'<1 J&j < Jd-ala^JI die. ojljj (jJI dJj JjdJ 

I j^a •lie-jdajxJI o4A (jLo j£JJ V t4j*jJj]| 4-aUJ! dlljljaJI jjfsjj 

diUlc-J (jLiu A££Jaaj 4i*jjj La* i«_ij«JI I g<l4i dj ji^ l^-.l l 

^ —j^Ij j__iljj £jLJI j -.U . I I jjSj (jl 4dl£-«lj 43d^au» jjcj nJSS ( Jl*JI 

.4_^,UJI f^L-ia. (>s _le ^jL^jI jjjh - l*ia jjdduu, - 4^^1l 
f—ixll dll—C-Laa. Jjj idea. ‘dlljl jaJI a4A AjjSill dlldLaaJI 

r*J— is —l' <—3j*^l t>M ^ Juj . Jddl a Jjla Ahjx* i4jj£LI t(jr a^j]| 

4 -i-ald j ~ -ddLilaJI 4jj£ill dlltLaaJ />* Jd (JiU. (j* ^ , aUi ' £• j jddl 

—* f J—dj ~ *UaC.Lja)l AjJjll 4-iLaa. dilc-LaaJj 4x U ^ixjLill ^ j& 
d_)jj j .4 j 3 j*-aj 4-aJI >/ia j l £ .... 1 x 1 (_JS CjISUu. t-ima. A3j*-all 4 .«■<■ j~i ■> ~. .,n 1 o a I ) 
*•—**-iaVI tjc- 4d*_a ^jaU* — dlLjdux J I dJ ^^ic. — 4jjSill diLe-LaaJI q AA 
(J— & *—*—^J ‘ f—(j-« ^JAlLa liilj Au (Jdli Lgdaj iLuljj ^dLxJI 
“ L5_>—=»l 4—JJ& «^jL_e.Laa. (jJI 1-iL-ajVl aOA j£di ^ l^dLO 

‘ 3 ' — J—J a j^aI J 4iL -k j, ^-»l lJ (_5 £, ljjJI ^aja^aJIj 4xil*JI jj^aa. 

^xiAl—La ^iluj - (^jdxJI l^ d . » J ^ djle.LaaJI ajlA tiLLxJJ tJlaJI j.nL' jj 

(jaxtlj (3 JaJI (jc ‘LulJJ <!d-all Jii_xaLa-all (jC. ^jiSI Ij jj^j 

jr^lj—oJ4—a^a t<s.tJlaJI—J 4 ^ala. 4 LLix ajLuclj -.Ul l ajjj^a tilld 

fa A - I_k3jx ^ JJ3 - X. >1 I ^ L ‘I ^jLi-^ j C. ix ^1J ^ill dll.. j^JI 

(jLl*x —II ^ jLi. ^dajj 'Ina. iljjl JJ 4Jd-all 4 UVI ^jldj 4ij*_*jl ~ • jSj 4jj 

t_lxxa. id ->al jj ( djj ^^jl d)Loj£aJlj diLidaJI aJdds dlLoJalJI 4 L.. ,, l 



. " - I 4 l-» .i 1 j i t ji-VI L ^ ^ ^lc- j (4jJll >,-iflVI djLal jiWI 

j l A. 1 A (._j 1 , 1 VI | j(fc (JlLaj - 4 n« -a 4 rfO 1 ^ 1 A )->C.l < _]jLxUiJI 

l~>a'i jLuik.1 jl ^ liluiV j .Ajliil Lix-i^a ^L*JI jl j»JI (J*-aJ tlgJjbjj 4ij*-all 
aJ3ati« ^flt U-a £-jjajj A\ CjIjjjj^ (jJjj <i ^'^ < « 

^ 0 jj^aJI (jli itiUj £-aj . AjIc- jj£j (jl <—likj Laj ^I*JI 4jujJa jc 

4_jl.lijl Ja_ki ~ w y ■ > ^gjJl 0 jjj-eJI (_^a (<LalxJi dll jl j=dl ^ -lyLdl A^Jlc. 
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